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SUBMARINE  INSTALLATION 


ONE  Midwest  utility,  already  serving  a 
capacity  load  on  its  34.5-kv  network, 
had  to  increase  that  capacity  in  order  to 
supply  a  new  war  plant.  The  best  method  was 
to  put  in  a  two-circuit,  direct  tie  between  two 
points  in  the  system  nearly  four  miles  apart. 

The  only  route  available  for  this  tie  lay 
through  a  congested  duct  system  in  a  down¬ 
town  area,  and  included  two  500-foot  river 
crossings,  with  a  water  depth  of  15  feet. 

Various  types  of  cable  were  considered. 
Some  were  unsuited  because  of  small  manholes, 
congested  conditions  in  the  downtown  area, 
or  the  possibility  of  electrolysis.  The  require¬ 
ments  indicated  a  need  for  the  simplest  type 
of  cable  affording  the  utmost  reliability  at  low 
cost. 

Therefore,  gas-filled  cable,  with  its  favorable 
thermal  and  dielectric  characteristics,  was 
selected.  Also,  sheath  damage  to  this  type  of 
cable  can  be  detected  without  circuit  failure. 
The  installation  is  now  in  successful  operation. 

For  information  about  G-E  gas-filled  cable,  ask  the 
nearest  G-E  office  for  Bulletin  GEA-3652,  or  write 
General  Electric  Company,  Schenectady,  New  York. 


\  GAS-FILLED  CABLE 

Offe^  I 

I  1.  SELF  SUPERVISION — prompt  automatic  f| 
warning  if  a  leak  occurs  U 

2.  ECONOMY — easy  to  install,  no  auxili-  [  j 
ary  manhole  equipment  I 

!  3.  SMALL  SPACE  REQUIREMENTS— more  | 

power  for  a  given  duct  size  j 

4.  UNIFORMITY  OF  INSULATION— no  U 
need  to  worry  about  compound  migration  | 

Invest  in  your  future.  BUY  WAR  BONDS 

GENERAL  M  ELECTRIC 
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No  Secret 

!!<hould  be  made  of  the  postwar  program  of  the  electric 
utilities,  thinks  the  writer  of  a  leading  article  in  the 
next  issue.  He  tells  why  by  reviewing  many  of  the  public 
relations  aspects  of  postwar  planning. 


H.  B.  Walker 


whose  article  is  on  p.  74, 
has  been  professtir  of  ag¬ 
ricultural  engineering  at 
I  niversity  of  California 
and  engineer  at  Davis  ex- 
|>eriment  station  since 
l‘.)2t{.  Previously,  he  held 
a  similar  post  at  Kansas 
State  College,  which  he 
first  joined  in  1010.  fol¬ 
lowing 


Non-Metallic 

in  the  extreme  is  the  wiring  installation  in  a  huge  hanger 
assembly  jdant  of  a  southern  California  airplane  manu¬ 
facturer.  Novel  technique  was  developed  for  handling 
the  lighting  in  this  high-bay  building  so  as  to  provide 
for  relamping  and  maintenance.  It  will  be  described 
next  month. 


a  year  as  topogra- 
vith  the  Chicago 

road  and  another  year  as 
assistant  drainage  engineer  of  Humboldt  County.  Iowa. 
His  career  also  has  included  service  as  engineer  for  the 
Kansas  Water  Commission;  four  years  as  Kansas  state 
irrigation  engineer;  and  a  year  as  director  of  research 
in  farm  mechanical  equipment  for  the  U.  S.  Department 
of  Agriculture.  He  was  born  in  Macomb,  111.,  and  had 
his  training  at  Iowa  State 
and  Kansas  State  colleges. 

During  World  War  I,  he  was 
Captain  of  Engineers  and 
went  overseas  as  assistant  di¬ 
vision  engineer,  78th  divi¬ 
sion.  He  was  in  the  St. 

Mihiel  and  Meuse  Argonne 
offensives.  He  is  a  member 
of  professional  and  honor¬ 
ary  societies;  was  a  delegate 
to  the  World  Engineering 
Congress  at  Tokio  in  1929. 

He  has  been  chairman  of  the 
California  Committee  on  the 
Relation  of  Electricitv  to 
Agriculture  since  1980; 
served  a  term  as  president 
of  the  American  Society  of 
Agricultural  Engineers. 

Howard  Dodge 

senior  engineer  for  Under- 
WTiters’  Laboratories  Inc., 

San  Francisco,  furnished  the 
information  respecting  that 
organization  which  is  found 
on  p.  66  of  this  issue.  He 
started  with  Underwriters’ 
almost  the  day  after  he  was 
graduated  from  California 
Institute  of  Technology;  for 
nearly  four  years  has  been 
in  charge  of  the  San  Fran¬ 
cisco  laboratory.  Previously 
he  was  inspector  in  Los  An¬ 
geles,  working  under  H.  F. 

Lfer,  Western  superintend¬ 
ent  of  the  Laboratories. 


Reduced  Margins 


have  been  talked  about  in  relation  to  appliance  merch¬ 
andising  after  the  war.  A  utility  executive  got  to  think¬ 
ing  about  the  effect  of  such  a  policy  and  quizzed  a  prom¬ 
inent  manufacturer  about  it.  d'he  answer  was  enlightening 

and  Electrical  West  thinks 
you  will  be  curious  to  hear 
both  sides  of  the  argument 
in  the  next  issue. 


Association  Value 

is  well  appraised  in  a  brief 
talk  which  the  president  of 
a  Western  electrical  contrac¬ 
tors’  association  gave  to  his 
members  at  a  recent  meet¬ 
ing.  It  contains  thoughts 
which  should  help  other  as¬ 
sociations  to  plan  their  af¬ 
fairs  to  better  advantage. 


Kilowatt-Hours  Pooled  for  War .  51 

By  Walter  C.  Heston — Highlights  and  ac¬ 
complishments  of  the  Pacific  Northwest 
super  power  pool  are  told  in  the  first  com¬ 
plete  article  to  be  published  on  this  out¬ 
standing  interconnection  of  utility  systems. 

"Approved  by  Underwriters" — in  the  West..  66 

Celebrating  its  50th  anniversary,  Under¬ 
writers'  Laboratories  reports  to  the  Industry. 

Preparing  Planners  tor  Postwar  Homes .  79 

Pomona  Institute  is  appealing  to  the  home 
malting  instinct;  giving  outlet  for  dreams  to 
be  realized  when  the  war  is  won. 


In  Engineering 

there  will  be  an  article  on 
determination  of  field  wind¬ 
ing  temperatures  of  syn¬ 
chronous  machines  by  a 
member  of  the  Hawaiian 
Electric  Co.  The  section  also 
will  include  the  fifth  article 
in  the  series.  Electronics  at 
W'ork  in  Industry  and  other 
features. 


Some  Aspects  of  Postwar  Rural  Life . 

By  H.  B.  Walker — An  appraisal  of  rural 
electrification  opportunities  in  California 
after  the  war. 

Books  . 

Now  Products  . 

Bulletins  . 

Electra  . 

Engineering  . 

Lighting  and  Wiring . 

Rural  . 

Sales  . 

Editorials  . 

News  . 

Cover:  A  picture  map  showing  the  Pacific 
Northwest  states. 
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JOSHUA  HENDY  Division 

JOSHUA  HENDY  IRON  WORKS 


DIESEL  ENGINES 


TURBO.GENERATORS 


REDUCTION  GEARS 


STEAM  TURBINES 


HENDT  DIESELS  FOB  CENTRAL  STATIONS 


Twenty- two  valuable  design  and  construction  features,  never  before  com¬ 
bined  in  any  single  engine,  have  been  incorporated  in  four-cycle  Hendy 
Diesels— to  lower  your  operating  and  maintenance  costs,  and  prolong  en¬ 
gine  life.  More  than  a  half  century  of  power  plant  experience  is  reflected  in 
Series  50  Hendy  Diesel  Engines .  .  .which  fully  utilize  the  latest  develop¬ 
ments  in  engineering  and  metallurgical  practices. 

Here  are  typical  features  that  make  Hendy  Diesels  particularly  suitable 
for  central  station  service: 


UNIT  TYPE  FUEL  PUMP  AND  INJECTORS  eliminate  long,  high-pressure 
fuel  lines  and  improve  engine  performance. 

DUAL  INTAKE  AND  EXHAUST  VALVES  are  operated  by  a  cross-head  which 
eliminates  side  thrust  from  the  rocker  arms. 


POSITIVE,  AUTOMATIC  LUBRICATION  throughout  engine. 

DESIGN  OF  WELDED  STEEL  engine  bed  and  cylinder  block  assures  strength 
and  rigidity. . .  reduces  weight. 

OIL-COOLED  PISTONS  lower  piston  temperatures,  prolong  ring  and  cylin¬ 
der  life,  reduce  oil  consumption. 
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ALREADY  THE  MERCURY  ARC  RECTIFIER  HAS  WON  ITS  SPURS,,, 
AMERICA'S  HUGE  AIRPLANE  LIGHT  METAL  PROGRAM.  TOMORROW 


TYPICAL  LAYOUT  OF  MODERN  ELECTROLYTIC  METAL-REDUCTION  PLANT  EMPLOYING  RECTIFIERS 


When  built  to  handle  4,000  kw,  it 
stands  9  feet  high,  measures  more  than  8 
feet  across. 


No  laboratory  models,  these  giant 
Allis-Chalmers  tubes  are  vital  production 
tools  which  were  placed  in  electrolytic 
plants  right  after  Pearl  Harbor  to  process 
magnesium  and  aluminum  in  big,  new  wartime 
quantities  needed  ;  they  helped  accomplish 
one  of  the  critical  industrial  feats  of 
the  war  —  unprecedented  expansion  of 
U.  S.  light  metal  production,  when  it  was 
most  desperately  needed. 


Latest  trend  in  rectifiers  is  toward 
smaller  units  and  lower  voltages  for  wider 
application  within  industry. 


In  place  of  one  big  multi-anode  tank, 
new  units  are  divided  into  smaller  cham¬ 
bers  —  each  having  its  own  anode  and 
mercury  cathode.  Result:  manufacturing 
is  simplified,  conversion  efficiency  is 
greater  because  arc  travel  is  short  with 
lower  arc  loss. 


Outstanding  feature  of  Allis-Chalmers 
single-anode  Excitron  rectifier  is  "con¬ 
tinuous  excitation".  When  rectifier  is 
connected  to  line,  small  solenoid  plunger 
device  under  mercury  pool  squirts  mercury 
spray  to  excitation  anode,  momentarily 
closing  excitation  circuit. 


When  spray  collapses,  small  d-c  pilot 
arc  is  established  which  remains  as  long 


j^Biggest  electronic  device  now  in 
operation  is  the  mercury  power  arc  rec¬ 
tifier,  converter  of  alternating  current 
to  direct  current,  first  successfully 
introduced  to  America  by  Allis-Chalmers 
engineers. 
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new  Electronic  Giant? 

1 _ 


SUPPLYING  THE  FLOOD  OF  D-C  POWER  NEEDED  TO,  ACCOMPLISH 
IT  MAY  REVOLUTIONIZE  LONG  DISTANCE  POWER  TRANSMISSION. 


LOWERING  ANODE  ASSEMBLY  INTO  EXCITRON  TANK 


as  rectifier  operates,  keeps  Excitron  tank 
continuously  primed  to  fire  when  main 
anode  voltage  permits. 

In  operation  and  performance  this  big 
forward  step  means:  1)  no  need  to  synchro¬ 
nize  ignition  impulses  with  main  anode 
voltage.  2)  No  need  to  tune  the  circuit  or 
maintain  proper  wave  shape.  3)  Firing 
anode  mounting  is  fixed,  not  critical 
as  to  location.  4)  No  need  for  external 
adjustment  or  special  maintenance  after 
installation. 

Engineers  looking  ahead  see  the  mer¬ 
cury  arc  rectifier  as  an  important  step 
toward  long-distance  d-c  transmission... 

Reasons  that  argue  for  future  use  of 
d-c  are  :  1)  Greater  line  stability  because 


d-c  follows  simple  Ohmic  Law.  2)  Low  line 
losses.  3)  Better  utilization  of  line  in¬ 
sulation.  4)  Receiving  frequency  inde¬ 
pendent  of  generating  frequency. 

More  development  must  be  done  before 
long-distance  d-c  becomes  practicable, 
but  already  first  steps  have  been  taken. . . 
electronic  frequency  changer  is  now  in 
commercial  operation,  carrying  a  substan¬ 
tial  load,  changing  power  of  one  frequency 
to  power  of  another  frequency  through 
flexible  d-c  link  .  .  .  prime  example  of 
short-distance  d-c  power  transmission  at 
moderate  voltage. 

Note  other  places  Excitron  rectifiers 
can  be  used:  electric  railways,  electro¬ 
lytic  plants,  steel  mills,  mine  haulage 
systems. 

a^^War's  demand  for  higher  efficien¬ 
cies  is  giving  new  prominence  to  Allis- 
Chalmers  air  blast  circuit  breakers. 

Reason:  Arcing  time  of  air  blast 
breaker  is  always  less  than  1/2  cycle... 
that  is,  at  the  next  current-zero  of  the 
60  cycle  wave  after  contacts  part,  arc 
is  "out”  to  stay.  Contact  life  is  amazing 
...protection  is  complete. 

Look  for  other  important  new  develop¬ 
ments  in  electrical  and  power  equipment 
from  Allis-Chalmers .  Maybe  we  can  help  you 
—  maybe  you  can  help  us.  ALLIS-CHALMERS, 
MILWAUKEE  1,  WIS. 

A  1701 


OSCILLOGRAM  OF  AIR  BLAST  INTERRUPTION 


154500  KVA  ot  4  3  KV  (3  PHASE) 
ARCING  time  -0  0017  SECONDS 
r’A"  PHASE)  --i- 

TRIP  coil  ENERGIZED - 1 

. - . 

VOITAGE-C  A'*  PHASei  CONTACTS  PART— « 

^  A 

>  V  V  V  .  .  ,  •  1 

V  ^ 

CURRENT -("A"  PHASE! - - 

CHALMERS 


Tune  in  the  Boston  Symphony,  Blue 
Network,  Saturday  at  8: JO  pm,  EH’T. 
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photo,  U.  S.  Mofifio  Corps 

•  In  these  front  line  comniunication  centers, 
too,  Bumdy  Connectors  play  an  important 
role.  In  stringing  wires,  for  example,  where  the 
split-second  is  vital  in  making  sound  connec¬ 
tions,  the  popular  SERVIT  is  used.  For  equip¬ 
ment  connections,  SCRULUGS,  QIKLUGS, 
HYLUGS  and  other  Bumdy  types  are  exten-* 
sively  employed. 

Likewise  in  our  fighting  aircraft;  on  ships, 
tanks  and  other  electrified  war  equipment, 
vital  electrical  connections  are  made  the 
BURNDY  way  .  .  .  with  the  same  speed,  effi¬ 
ciency  and  security  which  have  kept  Bumdy 
connectors  leader^  for  all  peacetime  needs. 


•URNDT  ENGINEERING  CO.,  INC.,  107  Eastern  Bowlevard,  New 
IN  CANADAi  Canadian  line  Materials,  limited,  Toronto 
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BetterCaie 


Less  Repair 


Kelvinator’s  Popular 
Service  Training  Program 
Again  Made  Available 
to  the  Entire  Industry. 


t' 

Hi* 

i  ! 


ELVI 


gtfRlGWAW* 

jjuvict  Ml" 


USER 


^or 

ELECTRIC 
REFRIGERATORJ 


In  tiK*  coming  tliir<i  siiiiiint'r  nt  war, 
srrxiriii^  «‘l<M-!rit'al  a|i|>lian(-<'s  will  In*  a 
I'ifl^iT  ])r<<l*l<‘iii  than  cxcr. 

lt<-co»iii/iii»  ill*-  iiii|H>rlaii<'c  of  tlii:>  |)roh- 
h'lii  .  .  .  aiul  in  ('oo|MTalion  xxilli  iId* 
Nulional  \|t|ilian)-«' <  aiii'crx  alion  l*ro»rani 
.  .  .  Knixinalor  oIT<T'  to  llir  iinln^trx-  its 
tlircc  - |M>int  warliiiif  rcfri*:<‘ralor  !-<tx  ice 
jirocra  n.  |{<-lailcr'  callcil  il  the  iiio>t 
xalnaiilc  lieljMif  the  xcur  in  nii-ctinil  mtx  ice 
|>tiiltlc.ns  of  I't  t.'t. 

first  —  7V.e  "Siniplijivil  Tniiiiiiif'  (.nitrsf 
for  Ut^J'rif'eralttr  Sfrrirf  Mfii"  -  a  com- 
plcic  J.'tti'iiage  hook  lor  <|nicklx  trainin:: 
iiicii  or  women  in  the  fninlameniaU  of 
MTxicin*:  iinv  make  refrijreralor.  I  lion- 
s;ni<ls  of  eo|ii)>s  of  this  Irainin::  course  liax  e 
liccn  iimmI  h>  retailer^,  nlililic'  anil  Icdi- 
iiical  schools  in  Irainin^  nexx  |ico|ilc.  W  ith 


this  is  an  '‘In^trin-lion  Mannar*  for  use 
in  cron|i  training. 

Second  —  The  '‘Trouble  Shooter's 
fwii'i/e/'a  rcailv  reference  on  the  «‘anse  and 
correction  of  common  customer  com- 
{ilaints.  \\  ith  this,  most  o|>eratin^  tronhies 
.  .  .  regardless  of  make  of  refrigerator  .  .  . 
can  he  <|iiicklv  diagnosed  and  corrected. 
Kspeciallx  |>re|»ared  for  new  or  inexperi- 
eiu-ed  service  men.  it  prox  ed  last  vear  to 
he  extremeix  helpful  also  to  old-timer>. 

Third — The  "R  ef  ri  <!  era  t  ft  r  I'ser's 
dnide" —  \  coniplelelv  new  troiihle 
shooter's  fniide  for  home  ii^e.  it  tells  what 
mn;«t  he  done  to  keep  a  refrigerator  oper¬ 
ating  eflieienllx  hoxx  ihe  n-er  can  dia<;- 
nose  minor  Ironhies  and  make  proper 
adjustments  and  repairs  at  home  until  a 
trained  serx  iceman  is  axailahle. 


I  his  material  is  made  axailahle  hx  Kel- 
vinator  to  all  those  in  the  indnstrx  that 
provide  service  to  refrifjerator  users,  in  a 
sincere  effort  to  make  a  worthwhile  con- 
trihntion  to  the  solxin^  of  a  mo<t  xital 
wartime  prohlem. 

To  control  disirihiition,  a  nominal  2'>C 
••haree  is  made  for  the  2.'i6-pa'ie  “Trainin*: 
(loiirse**  and  a  oc  charge  is  made  for  the 
‘•Tronhle  Shooter's  (Jnide."  The  ‘*l  ser*- 
(iiiide"  is  axailahh*  at  no  cost  in  conserxa- 
tixe  ipiantilies  to  reeo^ni/ed  refrigerator 
retailers  and  serx  ice  organi/ations. 

For  complete  information,  eontaet  xonr 
liK'al  Keixinator  I  li-trihnlor  or /one  Ofhee. 

%  The  men  ond  women  of  fhe  Prope/^er 

Division  of  Na$h-Kelvinator  Corporo- 
fion  hove  been  awarded,  and  proudly 
\  ■  wear,  the  ^amous  Army-Novy 

^  “E”  for  High  Achievement  in  War  Pro- 

duetfon 
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reports 


to  the  Lighting  Industry 


Predictions  about  tomorrow  are  plentiful.  But  in  order  to  plan,  you  need 
more  than  predictions,  you  want  the  facts.  Here,  then,  are  the  simple  facts 
about  tomorrow’s  Fluorescent  Lamps,  straight  from  Westinghouse  designers, 
engineers  and  research  men. 


YOU  WILL  HAVE  LONG,  THIN 
FLUORESCENT  LAMPS  IN  NEW 
SHAPES  AND  SIZES 


YOU  WILL  HAVE  CIRCULAR 
FLUORESCENT  LAMPS 


Dimensions  have  been  worked  out,  as  indi¬ 
cated  on  the  opposite  page. 


Dimensions  have  been  worked  out,  as  indi¬ 
cated  on  the  opposite  page. 


These  new  Fluorescent  developments,  pressed  forward  by  Westinghouse  research, 
will  provide  the  Lighting  Industry  with  a  remarkable  opportunity  for  expansion. 

They  will  bring  Fluorescent  light  into  the  home— in  portable  lamps  and  new  fixtures 


. 


Electrical  West 


that  meet  accepted  standards  of  decoration 
and  good  taste. 

They  will  open  up  new  merchandising  op¬ 
portunities  for  stores,  theaters,  restaurants, 
hotels,  office  buildings,  transportation  ter¬ 
minals  and  other  commercial  enterprises. 

We  cannot  tell  you  when  these  new  lamps 
will  be  available,  for  Westinghouse  manu¬ 
facturing  facilities  are  still  heavily  engaged 
in  war  work.  But  we  will  advise  you  as  to 
their  availability  as  far  in  advance  of  pro¬ 
duction  as  possible. 

One  more  fact  about  tomorrow’s  Fluores¬ 
cent  Lamps.  You  can  be  sure  that  the  West¬ 
inghouse  name  on  a  lamp  will  continue  as 
a  pledge  of  quality  and  dependability — 
assured  by  persistent  Westinghouse  research 
and  engineering  know-how. 

Westinghouse  Elec.  &  Co.,  Bloomfield. 

N.J.  Plants  in  25  cities .  .  .  offices  everywhere. 


WISTINGHOUSE  MAZDA  LONG  THIN 
ElUORESCENT  LAMPS 


Length 

Including  Sockets 


Approx. 
Tube  Diameter 


nmouse 


P^ESTINGHOUSE  MAZDA  CIICUUR 

1  nuoREscENT  LAMPS 

Approx.  Overall  Outside 

Diam.  of  Circle 

Maximum 

Tube  Size 

Approx. 

Watts 

8*/i  in. 

I'/a  in. 

20 

■12V«  in. 

1*4  in. 

30 

16  in. 

1*4-1 '4  in. 

40 
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CONSERVE  VITAL  MATERIALS  WITH 

NON-INDICATING,  PORCELAIN-HOUSED 

MATTHEWS  CUTOUTS 


RATINGS 
50  and  100  Amperes 
5  and  7^/123^^ 
Kv  Grd.  Y 

INTERRtlPTING 

CAPACITIES 

1200  and  3000 
Amperes 


A 


m 


I  '/ 


/  k ' 
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Catalog  650 


\l 


Catalog  850 


Shows  two  single  phase  4400  volt  installations  of 
.  Catalog  650  Matthews  Cutouts. 


Simple,  sturdy  design  conserves  vital 
war  materials  and  man  power  by  elim¬ 
inating  moving  parts  but  without 
sacrificing  electrical  and  mechanical 
efficiency. 

For  complete  details 
Write  for  Bulletin  103 


Catalogs  950  and  956 
(Interior  detail  same  in  all  sizes) 


WHY  THEY  ARE  LIKED 

Simple  — Rugged  —  No  Moving  Parts  —  Heavy  Everdur  Set 
Screws  —  All  Current  Carrying  Parts  Over  85  %  Copper  Content 
— Time-seasoned  Bakelite  Covered  Fibre  Fuseholder  Tubes  Which 
Won’t  Warp  —  High  Flashover  Values  —  High  Interrupting 
Capacity  —  Lowest  Time-cost  —  Over  400,000  In  Use.  No 
essential  changes  in  design  in  over  fifteen  years,  but  many  refine¬ 
ments  have  been  made.  Price  is  lower  than  for  indicating  type. 


W.  N.  MATTHEWS  CORPORATION 

SAINT  LOUIS.  U.  S.  A. 


ENGINEERS  a  n  d A  N  U  F  A  C  T  U  R  E  R  S  SINCE  1899 


-  KOTATI 
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Q  Rust-inhibited  turbine  oils 
solve  many  maintenance 
problems 

Full  protection  against  rapid  deterio¬ 
ration  of  turbine  oil  charges  and 
assurance  against  rusting  turbine 
parts,  may  now  be  obtained  by  specify¬ 
ing  Calol  Deturbo  19X. 


:  WITHSTANDS '  f  1 '  \  1 

I  GREAT  RESISTS 

^OPERATING  I  HEAT  1 

,  LOADS  ^  :h 


1'  PREVENTS  '  HELPS  PREVENT 
|i  RUST  j ,  LINE  AND  —* 
I  I  1*  STRAINER 

1  '  1  CLOGGING 


-- O - [ 


Developed  for  double  reduction  geared 
steam  or  land  turbines,  Calol  Deturbo 
19X  is  a  product  of  carefully  segre¬ 
gated  crude,  manufactured  to  perfect 
its  natural  ability  to  separate  rap¬ 
idly  from  water  with  a  minimum  of 
sludge  formation,  and  especially  com¬ 
pounded  to  protect  all  metal  surfaces 
from  corrosion  -  particularly  the 
delicate  moving  parts  of  the  governor. 

Calol  Deturbo  19X  has  a  viscosity  of 
approximately  SAE  30.  It  has  been 
officially  approved  by  the  United 
States  Navy. 


Rapid  cooling  rate  oils 
lor  alloy  steels 

Proved  in  actual  plant  tests  to  possess 
superior  hardening  qualities,  Calol 
Alloy  Quenching  Oil  is  especially  com¬ 
pounded  to  provide  a  much  faster  cool¬ 
ing  and  hardening  rate.  To  accomplish 
this.  Standard  of  California  scien¬ 
tists  have  employed  what  we  believe  is 
an  entirely  new  principle.  With  this 
new  type  oil,  alley  steels  can  be 
treated  to  consistently  higher 
hardness. 

Where  a  lower  cooling  rate  is  desired 
for  high  carbon  steel,  the  use  of 
Standard's  (all-purpose)  Calol  Quench¬ 
ing  Oil  is  recommended. 

Both  of  these  oils  are  for  use  in  cir¬ 
culating  or  non-circulating  systems. 
They  may  be  added  to  other  types  of 
oil. 


ACITATt  '  , 
WHILf  QuEMCX'HG^- 
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operating  hints 


No.  2  of  a  series 
published  by  sylvania 
for  all  users  of 
fluorescent  lighting 


HOW  TO  GET  FULL  LAMP  LIFE 

Average  rated  life  of  good-quality  fluorescent  lamps 
is  2500  hours  for  the  40-watt  size  —  3000  hours  for  the 
100-watt  size.  But  the  life  of  individual  lamps  may 
vary  as  the  chart  shows; 
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And  actual  operating  conditions  seldom  are  as  favor¬ 
able  as  controlled  laboratory  tests.  Nevertheless,  these 
average  rated  life  figures  will  help  you  estimate  how 
many  lamps  you  w'ill  normally  replace  every  month. 
Simply  use  2500  or  3000  hours  as  indicated  in  this 
formula: 


No.  oF  lamps  X  average 

Expected 
lamp  renewals 
per  month 

burning  hours  per  month 

Rated  overage  life  of 
lamps  in  hours 

If  your  actual  monthly  replacements  consistently  ex¬ 
ceed  the  calculated  figure  in  your  own  formula,  it  will 
pay  you  to  check  these  five  factors,  which  shorten 
lamp  life: 


1.  TOO  FREQUENT  STARTING:  Average  rated  life 
is  based  on  lamps  operating  for  not  less  than  four 
hours  every  time  they  are  started.  More  frequent  start¬ 
ing  dissipates  the  filament  coating  vital  to  fluorescent 
performance  —  and  thus  shortens  lamp  life. 


2.  DEFECTIVE  STARTERS:  Starters  that  are  not  work¬ 
ing  properly  may  cause  the  lamp  to  blink  off  and  on, 
a  condition  that  also  shortens  lamp  life.  Sylvania 
Starters  cost  only  a  few  cents  and  should  be  replaced 
as  necessary  to  protect  your  lamp  investment. 


3.  VOLTAGE  VARIATIONS:  Fluorescent  lamps  are 
made  to  operate  within  specified  ranges  of  voltage  — 
for  example,  110-125  volts.  Variations  within  the  spec¬ 
ified  voltage  range  do  not  seriously  affect  a  lamp.  But 
at  voltages  much  below  the  range,  starting  becomes 
uncertain,  and  there  is  an  excessive  drain  on  electrode 
material  —  with  a  resultant  toll  on  lamp  life.  Above 
the  normal  range,  there  is  also  a  life-shortening  effect. 
In  addition,  light  output  also  is  affected  by  voltages 
outside  the  normal  range. 


4.  LOW  TEMPERATURE:  Fluorescent  lamps  are  de¬ 
signed  to  operate  most  efficiently  between  60  and  90 
degrees  Fahrenheit.  If  low  temperatures  are  unavoid¬ 
able,  lamps  may  be  protected  with  enclosed  fixtures. 


5.  EXCESSIVE  VIBRATION:  This 
reduces  lamp  life  and  can  often  be 
prevented  or  minimized. 


For  Additional 
Maintenance  Information 

Send  for  tbis  Free  Booklet 

100,000  already  distributed 
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PROBLEM 

A  New  York  State  power  com¬ 
pany,  serving  one  of  the  greatest 
milk  producing  counties  in  the 
United  States,  was  faced  with  the 
problem  of  supplying  additional 
power  to  dairy  plants  in  this  area.  A 
great  increase  in  load  had  developed 
because  of  the  additional  electrified 
equipment  installed  to  meet  the 
overwhelming  wartime  demand  for 
milk  and  milk  products.  This  jjower 
demand  had  to  be  met  in  a  hurry 
with  little  change  in  the  pMDwer 
company’s  facilities,  and  with  the 
use  of  as  little  critical  material  as 
possible. 

SOLUTION  INCLUDED  THE  USE  OF 

A  G-E  STEP  REGULATOR 

A  standard  G-E  300-kva,  three- 
phase,  6900/12,000Y-volt  step  reg¬ 
ulator  proved  to  be  the  key  to  the 
solution.  It  was  the  only  new  equip¬ 


ment  required  to  lick  the  problem. 
By  redistributing  the  load  among 
the  substations  supplying  the  area : 
by  making  use  of  a  spare  bank  of 
transformers;  and  by  correcting, 
by  means  of  the  step  regulator,  the 
p)oor  regulation  on  a  6900-volt 
feeder,  where  peak  loads  persisted 
for  six  hours  daily,  it  was  possible 
to  meet  the  new  load  demand 
quickly  and  without  the  necessity 
of  new  transmission  facilities. 

IF  YOU  NEED  ADDITIONAL  CAPACITY  .  .  . 

.  .  .  better  regulation  may  be 
your  answer,  too.  Feeder  regulators 
make  possible  more  effective  use 
of  equipment  on  a  system.  Loads 
can  be  evenly  distributed  between 
substations  or  interchanged  on  tie 
lines ;  kilowatts,  kilovars,  and  phase 
angle  can  all  be  controlled.  Addi¬ 
tional  capacity  can  be  released  for 


new  loads  with  huge  savings  in 
time,  money,  and  critical  materials. 

Ask  your  G-E  representative  to 
estimate  the  benefits  of  feeder  reg¬ 
ulators  on  your  system,  or  write 
for  Bulletin  GEA-2762.  General 
Electric  Co.,  Schenectady,  N.  Y. 


FEEDER  VOLTAGL 
REGULATORS 


ivory  w»k  192,000  G-f  0mploymt  purrhas*  more  than  a  million  dollars’  worth  of  War  Bond*. 


GENERAL  m  ELECTRIC 
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HOW  A  POWER  COMPANY  HELPED  PRODUCE 

MORE  MILK,  BUHER,  AND  CHEESE 


BY  MEANS  OF  A  VOLTAGE  REGULATOR 
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SnoKT-\^AVK  Wireless  CoMMUNICATio^, 
including  Ultra-Sliort  Waves  by  A.  W.  Lail- 
ner  and  C.  R.  Strong,  fourth  edition,  571 
pages,  index,  appendix,  342  illustrations, 
5%x8V2,  John  Wiley  &  Sons,  $6.  This  hook 
is  a  treatise  on  short-wave  wireless  coininuni- 
cation  by  British  authors.  It  reviews  the 
progress  of  early  wireless  development,  trac¬ 
ing  through  the  years  the  important  changes 
that  have  taken  place.  The  material  within 
the  book  is  arranged  in  logical  order,  de¬ 
scribing  various  methods  of  obtaining  modu¬ 
lation  of  high  frequency  waves,  the  uses  of 
such  modulation  equipment,  and  the  effect 
of  suppressing  side  bands.  The  chapter  en¬ 
titled  Propagation  of  Short  Waves  is  par 
ticularly  well  written  and  the  material  is  ar¬ 
ranged  in  a  popular  informal  way.  Mathe 
matics  are  kept  to  a  minimum  except  where 
necessary  to  clarify  the  text. 

High-frequency  feeders  and  aerial  arrays 
are  given  good  treatment  and  the  material 
has  been  carefully  selected.  Other  chapters 
include  descriptions  of  push-pull  arrange¬ 
ments,  oscillators,  and  the  methods  used  to 
obtain  constant  frequency  oscillations.  An 
entire  chapter  is  devoted  to  the  electron  type 
of  oscillator,  its  theory  and  commercial  prac¬ 
tices.  Such  oscillator  valves  as  the  Magna 
tron,  Dynatron  and  Klystron  are  described. 
Other  chapters  contain  material  discussing 
problems  of  reception,  commercial  receivers 
and  high  frequency  therapeutic  apparatus. 

An  appendix  is  included,  which  gives 
propagation  curves  for  wave  lengths  of  2.  4 
and  6  meters;  optimum  wave  length  for  com¬ 
munication  over  distances  500  to  5,000 
kilometres;  calculation  of  the  characteristic 
resistance  of  feeders  from  dimensions; 
feeder  theory  when  R  and  G  are  allowed  for 
and  valves  for  short  and  ultra-short  waves. 

This  book  covers  the  entire  short-wave 
spectrum  as  far  as  basic  theory  and  applica 
tions  are  concerned,  the  material  is  written 
in  an  interesting,  non-mathematical  manner 
and  is  British  in  its  terminology  and  de 
scriptions.  It  is  a  valuable  book  for  the 
student  and  the  engineer  engaged  in  shorl- 
wave  wireless. — F.  S.  B. 


^nothing  to  sell,”  Proctor  continues  its 
national  advertising.  When  Victory-  comes, 
your  customers  will  know  the  Proctor  name 
better  than  ever  .  .  .  and  more  than  ever, 
they'll  want  Proctor  products! 


Fundamentals  of  Telephony,  by  Arthur 
1,.  Albert,  professor  of  communirations  eii 
gineermg,  Oregon  State  College,  374  pages, 
5Vax8^/^,  illustrated,  McGraw-Hill  Book  Co., 
f3.25.  In  this  carefully  written  and  excel¬ 
lently  printed  book,  which  appears  small 
account  of  the  wartime  economy  format,  the 
author  has  presented  in  compact  form  a  sur¬ 
prisingly  complete  statement  of  the  fumhi 
mentals  of  telephone  lines  and  equipment 
from  the  standpoint  of  electrical  behavior 
with  numerous  descriptions  and  illustra¬ 
tions  of  typical  equipment.  Although  it  is 
stated  to  be  largely  a  condensation  from  the 
author’s  more  elaborate  earlier  texts,  the 
consistency  of  treatment  indicates  thorough 
rewriting  under  a  well  organized  plan. 

While  intended  for  beginning  students  an  i 
telephone  workers,  it  should  pTove  a  conven  - 
ent  reference  and  guide  for  engineers  an  l 
others  interested  in  a  general  survey.  Mucli 
of  the  conciseness  is  due  to  the  omission  of 
derivations  of  mathematical  formulas;  ad* 
quate  explanation  is  made,  however,  of  th  • 
basic  considerations.  Numerous  problen  s 
are  worked  out  with  clear  illustrative  figun  < 
to  demonstrate  the  handling  of  the  formula  . 

(Continued  on  Page  18) 
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irotection 

for  you 

and  your  customers 


•  When  you  use  Central  Rigid  Steel  Conduit — or  incorporate  it  in 
your  product — you  are  protecting  both  yourself  and  your  customers. 

And  because  this  high  quality  product  serves  so  well,  so  economically 
— and  for  so  many  years,  you  are  protecting  your  own  business  future. 

We  believe  that  hundreds  of  manufacturers  and  electrical  contrac¬ 
tors  will  agree  with  that  statement. 


SPANG-CHALFANT 


Division  of  Notional  Supply  Company 

Executive  Offices:  Grant  Building,  Pittsburgh,  Pa 

District  Offices  and  Sales  Representatives  in  Principal  Cities 


NORGE  ^'Line”  for  ’44 


Largest  and  most  spectacular 
we  have  ever  offered! 


The  engineering  skill  and  precision  work¬ 
manship  required  to  build  intricate  products 
to  Army  and  Navy  specifications  illustrate 
the  flexibility  of  the  Norge  manufacturing 
operations.  The  fact  that  Norge  can  produce 
so  many  and  such  a  variety  of  products  augurs 


well  for  the  peacetime  production  of  home 
appliances.  The  new  knowledge,  skill  and 
techniques  acquired  while  working  for  Uncle 
Sam  will  be  reflected  in  the  postwar  products 
made  available  to  Norge  dealers  when  peace¬ 
time  production  is  resumed. 


I 


Mif 

\ 


lutl  ^ 

s  ,s  , 

‘"1. 

cusofc'-t't^ 

,»RX 

,»lUS.  ''^S  ®“‘ 
ttc<«  1*''  '■ 

jO®* 


i  »iSt<<l'- 

,„ 

,0  ^ 

.no 

,0  xoo.» 

ihuhoirso-^^ 

cou»is  ' 

T«t  J 

,.,po  '<«■'*'•’ 

»'"  "  rn  »*sn-> 

-  f'"*' 


..e«^  **  ‘'V. 

«*- 

,ouR 

....s  Pff 

jgptpM'OH 

,p  .H  to'-®'' 

:#x 

,  sofn"'*^ 

m  nHHOO't 

,,o«  *« 

..  ■(  c^tciO 


ou^  kCCOtf  ^'*' 

HU»Otf'S3L’  '*’ 
otnio^ 

t.l.t 

•nt»^ 

,  P..CI 

\ 

\  co»*''^'''*'-‘ 

►v-fl 


k^lvwi  Tr«ii«> 
l^tlvA  §»mt  far  IM« 
Army  track 

«•  mimmm§  Mw 
40  m4d  war  Haan  ai^a 


ftlVlrt:  In  Hlit  Narna 

trasMiikiian  taara  u«a4 
to  tka  FarO  1W>tan 


Mmata  far  1hicl9«MaL 
Ontt-alrcrafl  gwn  ara 
■i^alMwva.tOllUal 
U.S.Ma»y>lu^p^li.) 


HO^  mVISfON,  tOftO-WJ^n  CORPORATIOH,  east  WOOOtStD^  ST.,  DSROIT  26,  MICH. 
^  ^  Otarpf*wpnskHm<^9i9omp*mimmmk^tfim^^Ok  REPmOlftATORS  6 

ajcns  RANOts  ★  w^h^s  ^  gas  rai^is  ★  heaters  #  commercial  refrigeration 


A  BORG-WARNm  INDUSTRY 


18 


Electrical  West — Vol.  92,  No. 


LINEMEN  ARE 

KLEINMEN 


IN  THE  SERVICE  AND  OUT 


loday  Klein  Pliers  are  winning  new 
friends  among  men  whose  tough  jobs 
make  quality  pliers  a  necessity.  When 
they  return  to  peace-time  occupations, 
many  thousands  of  men  who  are  in  the 
armed  forces,  or  who  are  engaged  in 
the  manufacture  of  war  material,  will 
have  the  same  high  regard  for  Klein 
tools  that  good  w'orkmen  everywhere 
have  had  for  almost  a  century. 

Meeting  the  demands  of  the  Army, 
the  Navy  and  essential  industry  is  keep¬ 
ing  the  Klein  plant  busy,  producing 
the  tools  so  necessary  to  victory.  No 
conversion  or  change  will  be  needed 
to  transform  this  production  to  peace¬ 
time  needs  as  soon  as  the  war  is  won. 
For  Mathias  Klein  &  Sons  are  today 
producing  the  tools  they  have  always 
made— only  more  of  them. 

ASK  YOUR  SUPPLIER 
Fortign  Distributor; 

International  Standard  Electric  Corp.,  New  York 


Mathias 


KLEIN 


&  Sons 


since 

1857 


Back  home,  one  contribution  we 
can  make  to  speed  Victory  is  the 
conservation  oj  tools  and  equip¬ 
ment.  To  help  in  this  important 
/oh,  Klein  has  prepared  an  illus¬ 
trated  pocket  manual  on  the  care 
and  correct  use  oj  tools  to  assure 
their  long  lije.  A  copy  will  be 
sent  to  anyone  interested. 


The  elmiee  nf  review  questions  and  pn  It- 
lems  indicates  the  acquaintance  of  the  iiu- 
thor  with  commercial  circuits  and  systeiiis. 
The  importance  of  room  noise,  transmission 
band-width,  and  articulation  in  affecting 
telephone  transmission  is  recognized  in  a 
chapter  devoted  to  sound,  speech  and  hc.ir- 
ing.  In  chapters  such  as  those  on  telephone 
repeaters  and  carrier  systems,  inductive  «o- 
ordination,  dial  telephone  systems,  and 
measurements,  the  technical  terminology  of 
the  art  is  effectively  presented;  thus,  the 
book  should  serve  as  an  excellent  prepara¬ 
tion  for  making  effective  use  of  the  ven 
extensive  information  contained  in  operating 
instruction  books,  equipment  catalogs,  more 
advanced  texts,  and  current  magazines.^ 
D.f.C, 


MAINTtNA.NCK  AIVI>  SERVICING  OF  ElkC- 
TRiCAi.  Instruments,  by  James  Spencer.  25h 
pages,  274  illustrations,  5x8^,  bound  in 
fabricoid.  Instruments  Publishing  Co.,  Pills- 
burgh.  Pa.,  $2.  In  a  war  of  machinery,  in¬ 
struments  keep  the  human  operator  inforninl 
as  to  the  multitude  of  operating  conditions 
within  these  machines.  Industry  long  ago 
found  that  out,  but  war  is  making  far  greater 
use  of  instruments  than  at  any  previous 
period.  There  had  been,  however,  no  simple 
book  on  the  maintenance  and  servicing  of 
electrical  instniments.  The  tremendous  in¬ 
crease  in  use  of  instruments  plus  the  neri>.- 
sity  to  train  manpower  to  handle  and  repair 
them  brought  forth  the  present  volume.  It 
was  developed  very  generally  from  das- 
notes  by  the  author  for  teaching  in  trade 
schools.  It  covers  general  types  of  instru¬ 
ments  ill  all  classes,  simple  explanations  of 
underlying  principles  of  operation,  then  de 
tailed  instructions  on  maintenance  and  re¬ 
pair.  It  is  useful  both  for  essential  instru¬ 
ments  used  in  industry  and  in  combat  instrii 
ments  employed  by  both  Army  and  Nav>. 


Basic  Radio  Principles,  by  Captain  Man 
rice  Grayle  Suffern,  271  pages,  index,  well  il¬ 
lustrated  with  circuit  diagrams  and  draw  ings. 
5V^x8,  McGraw-Hill  Book  Co..  $3.  Thi- 
book  departs  from  current  text  practice  in 
that  it  contains  no  mathematics,  formula- 
or  graphs.  Simple  circuit  diagrams  ami 
drawings  serve  as  illustrations  to  claiiK 
principles.  A  quiz  at  the  end  of  each  chap¬ 
ter  should  aid  the  student  in  picking  ilie 
important  principles  explained.  The  hm  k 
is  intended  primarily  for  those  who  de>  re 
basic  principles  of  radio  that  will  equip 
them  with  the  knowledge  necessary  to  enter 
the  radio  field  whether  it  be  civilian.  Civil 
Service  or  in  the  Armed  Forces.  In  a  sen-e 
the  text  constitutes  an  unabridged  dictionaiy 
of  radio  circuits,  equipment  and  device? 
that  enhances  its  value  and  aids  greatly  m 
the  book’s  accomplishing  its  purpose,  - 

W.C.H. 


Ft. NDA mental  Radio  Experiments,  hv 
Robert  C.  Higgy,  95  pages,  index,  numerou- 
simple  circuit  diagrams,  5%  x  8,  John  Wih  y 
&  Sons,  $1.50.  A  laboratory  manual  suitable 
as  a  text  giving  32  basic  experiments  de¬ 
signed  to  instill  fundamental  principles  "f 
electronic  tube  circuits  and  their  applici- 
tions  in  the  field  of  radio  communication. 
Greatest  value  of  the  text  will  come  fron 
performing  each  of  the  experiments,  althoug  i 
considerable  basic  knowledge  of  the  lav- 
governing  vacuum  tube  circuits  may  1 5 
gained  by  mere  careful  reading  of  book,  v 
knowledge  of  high  school  mathematics  ar  I 
simple  electrical  theory  is  presupposed  t ' 
derive  greatest  good  from  this  well  pr 
sented  text. — W.C.H. 
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INDUSTRIAL  TROL-E  DUCT  BRINGS 
POWER  CLOSE  TO  THE  TOOL 


In  these  days’  of  fast-moving  production 
lines  and  frequent  changeovers,  war  plants 
must  have  a  movable  source  of  power  for 
portable  tools. 

Only  Industrial  Trol-F.-Duct  can  fully  meet 
this  need.  Here,  the  source  of  power  moves 
right  along  with  the  tool  and  the  tool  moves 
right  along  with  the  work. 

Gone  are  the  hazards  and  interruptions 
caustnl  by  fixed  plug-in  points.  With  Indus¬ 
trial  Trol-E-Duct.  safety  goes  up.  production 
time  goes  down  and  extensive  savings  are 
effected  in  wiring  and  other  fixed  equip¬ 
ment. 

Because  of  its  special  enclosed  design  it 
is  ideally  adapted  to  crane  and  hoist  appli¬ 
cations  in  place  of  the  dangerous  open 
trolley  wire. 

Write  for  complete  descriptive  folder. 


UullDog's  new  "T”  type  sliding 
disc  trolley  conserves  critical 
material  without  any  sacrifice 
of  operating  effectiveness. 


Box  177,  R.  Pk.  Annex 
Detroit  32,  Michigan 

BullDog  Electric  Prodoctf  of 
Canada,  Ltd..  Toronto,  Ontario 

Field  Engineering  Offices 
in  All  Principal  Cities 


How  power  follow's  the  tools 
in  another  big  war  plant  build¬ 
ing  wings  for  combat  planes. 


FOR  A  BRIGHT  FUTURE  BUY  MORE  WAR  BONDS 


In  addition  to  its  three  famous  lines  of  Bos  Duct,  BUStribution  DUCT  for  "plug  in”  power.  Universal  Trol-E-Duct  for  flexible  lighting 
and  Industrial  Trol-E-Duct  for  movable  "loads,"  BullDog  Electric  Products  Company  manufactures  a  wide  line  of  other  products  for  power 
distribution  and  control,  including  Vacu-Break  Safety  Switches,  SafToFuse  Panelboards,  Circuit  Master  Breakers  and  Switchboards. 


BJLLDOG  PRODUCTS  ARE  SOLD  AND  DISTRIBUTED  BY  THE  FOLLOWING  PACIFIC  COAST  REPRESENTATIVES 

Coast  Electric  &  Manufacturing  Co.  Safety  Switchboard  &  Manufacturing  Co.  Mullenbach  Electrical  Manufacturing  Co. 

1720  N.E.  Sixth  Avenue  1445  Stevenson  St.  2300  East  27th  Street 

Portland,  Oregon,  Tel.  Garfield  2844  San  Francisco,  Calif.,  Tel.  Hemlock  2470  Los  Angeles,  Calif.,  Tel.  Jefferson  2224 
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SWITCH 


delivers 
ihem  both 


Grayb  aR 


IN  OVER  80  PRINCIPAL  CITIES 


Executive  Offices:  Graybar  Bldg.,  New  York  17,  N.Y. 
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schedules  at  the  latter  plant  left  a  little 
more  leeway  in  time. 


When  the  delivery  date  on  an  impor¬ 
tant  Army  order  was  suddenly  pushed 
ahead,  the  builder  found  himself  in  im¬ 
mediate  need  of  200  switches  of  a  special 
type. 


On  Graybar’s  promise  of  prompt  re¬ 
placement,  enough  switches  were 
“switched”  to  the  Army’s  job  to  get  it  out 
on  schedule.  Then,  fast  work  by  Graybar 
brought  new  switches  to  the  Navy’s  sup¬ 
plier  in  time  to  avoid  installation  delay 
here! 


Factory  shipments  couldn’t  meet  the 
deadline,  and  no  one  in  the  area  stocked 
switches  of  this  unusual  design.  Then  a 
Graybar  “procurement  advisor”  recalled 
that  another  local  firm  used  a  similar 
type  of  switch  on  its  line  of  meat-chop¬ 
ping  machines. 


If  you  build  any  ELECTRIFIED  product .  .  .  from  a  meat 
chopper  to  a  4-engined  bomber ...  Graybar  can  speed  up 
and  simplify  the  mobilization  of  electrical  materials  and 
parts  to  be  built  into  it.  A  single  call  to  a  Graybar  “procure¬ 
ment  advisor”  ties  you  in  to  a  network  of  over  80  warehouses, 
supplied  from  over  200  manufacturers. 

fP.  S.  For  your  post-war  distribution  plans,  keep  GrAYBAR’s  facilities  in  mind.) 


A  borrowed  sample  showed  that  these 
switches  would  fill  the  bill  —  but  all  on 
hand  were  needed  for  a  Navy  order  for 
meat-choppers!  Luckily,  production 


MOBIUZEO  MATUIAU 

No.  14  of  a  series 
of  actual  examples 
of  Graybar  serv¬ 
ice,  providmg  elec* 
trical  materials  to 
be  installed  in  ships, 
planes  and  other 
tk.  war  products. 
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PIPE  LINE 
TO  TICTORT 


Up  ahead  the  cluster  of  houses  where  the 
enemy  had  holed  in  crumbled.  You  could  see 
the  rubble  flying  high  in  the  air  and  before  the 
dust  had  settled  could  see  other  shells  hit 
the  mark. 

Hunkered  down  in  a  shell  hole,  the  observer 
pressed  his  lips  closer  to  his  phone’s  mouth¬ 
piece.  “On  target,”  he  said  .  .  .  and  hLs  words 
went  back  across  the  rough  terrain  to  the 
battery  .  .  .  came  through  clearly,  distinctly. 

That's  because  Laytex  Assault  Wire . . .  made 
expressly  for  front  line  service  .  .  .  has  a  talkinf; 
distance  of  better  than  five  miles.  It  is  a  positiiv 
means  of  assuring  clear,  sure  transmission  of 
messages  from  reconnaissance  posts  to  head¬ 
quarters. 

But  talking  distance  is  not  the  only  advan¬ 
tage  of  Laytex  Assault  Wire.  Its  superior 
insulation  makes  possible  its  small  diameter 
and  light  weight;  a  mile  weighs  less  than  30 
pounds.  It  has  high  resistance  to  moisture 
can  be  unreeled  over  wet  ground,  through 
puddles  and  streams  without  affecting  its 
eflSciency.  It  is  unaffected  by  temperature 
changes  and  does  not  become  embrittled  by 
concussion  and  shock 

These  same  properties — light  weight,  small 
diameter,  ability  to  withstand  temperature 
changes,  flexibility  and  toughness  make  other 
types  of  Laytex  Wires  and  Cables  as  impor¬ 
tant  in  peacetime  industry  and  building  as 
to  the  Armed  Forces. 


ON  THE  JOB  IN  ANY  CLIMATE.  Laytex 

Aaaault  Wire  was  developed  by  United  States 
Rubber  Company  acientists  working  in  close 
exmperation  with  engineers  of  the  Army  Signal 
Corps. 


LIGHT  WEIGHT  SAVES  MANPOWER. 

One  man  carries  enough  wire  to  keep  communica¬ 
tions  open.  This  is  important  — it  not  only  releases 
men  for  other  duties  but  also  reduces  the  fatigue 
of  men  who  are  travelling  hard  and  fast. 


TALKING  DISTANCE... OVER  5  MILES 

. .  .  Laytex  Assault  Wire  assures  clear,  sure  trans¬ 
mission  of  messages — a  prime  military  re<|uire- 
ment  for  hattlefront  communications. 


Listen  to  the  Philharmonic-Symphony  program  over  the  CBS  network  Sunday  afternoon,  3;00  to 
4:30  E.VT.T.  Carl  Van  Doren  and  a  guest  star  present  an  interlude  of  historical  significance. 

SERVING  THROUGH  SCIENCE  TO  BUILD  A  BETTER  WORLD 

UNITED  STATES  RUBBER  CDMPANT 


1230  SIXTH  AVENUE  •  ROCKEFELLER  CENTER  •  NEW  YORK  20,  N.  Y. 
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that  are  news. 


"Magic  Grip"  Sheave 


(300| 


Allis-Ctialiiiers  is  maniifattiiriiits  a  “Maf;ic 
(irip”  sheave,  whieli  it  states  was  desigiieil 
fur  faster,  easier  mounting.  Kacii  sheave 
eoines  eoniplelely  assenihleil  with  bushing' 
and  is  mounted  hy  sli<ling  to  position  and 
tiglitenin^;  tfiree  lapscrews.  Ttie  only  instal¬ 
lation  tool  needed,  a  wreneh.  is  furnished 
with  the  sheave. 

The  individual  bushing  assembly  ev>nsists 
of  tapered  split  sleeve,  collar  and  snap  rinf:. 
It  slides  almost  all  the  way  into  the  tapered 
bore  of  the  sheave  without  forcing.  Slight 
clearance  is  left  between  hushing  collar  and 
sheave  huh.  Tightening  of  hollow-head  cap¬ 
screws  draws  hushing  deeper  into  tapered 
bore,  compressing  the  split  sleeve  and  lock¬ 
ing  the  entire  sheave  uniformly  to  the  shaft, 
it  is  explaineil.  Torque  is  transmitted  through 
kevs. 


Dynamic  Balancing 


(301) 


Vibroscope  Inc.  announces  that  it  hag 
added  a  remote  control  feature  on  its  portable 
equipment  for  dynamic  balancing  of  machine 
parts.  This  balancing  equipment  includes  a 
vihrometer  which  measures  vibration  ampli¬ 
tude  directly  and  a  stroboscope  which  gives 


a  direct  visual  reading  of  phase  angle.  The 
new  remote  control  switch  is  mounted  on  the 
vihrometer  and  places  the  operation  in  the 
hands  of  a  single  operator.  In  earlier  models, 
uljustments  were  made  by  a  second  operator. 


Winch  Control 


(302) 


A  unit  type  cargo  winch  control  for  open 
deck  installations  is  being  manufactured  by 
(General  Electric  Co.  This  unit  was  designed 
for  use  on  V'ictory  and  other  ships  where  the 
size  of  the  deck  houses  in  which  the  controls 
are  located  lies  been  reduced  to  provide  ad 
ditional  space  for  cargo.  feature,  according 
to  the  manufacturer,  is  the  standardized  di¬ 
mensions  of  the  various  units,  facilitating  in 
terchange  with  similar  units  of  other  mami 
facturers. 


Porthole  Ventilator 


(303! 


An  electric  porthole  ventilator  has  beer 
developed  by  llg  Electric  Ventilating  Co,  Ir 
one  position,  the  fan  pulls  in  outside  air;  bv 
means  of  a  supporting  arm  with  hinge,  the 
fan  unit  can  be  reversed  (180°)  to  exhau® 
stale  air,  smoke  and  odors;  with  another  ad 
jiistment  of  the  supporting  arm  and  hinge 
the  unit  swings  back  out  of  the  porthole  am. 
locks  into  any  desired  position  for  use  as  a 
circulating  fan. 
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^  ^TEEL — and  steel  alone — 

possesses  tlie  rugged  strength  required  for  guving 

a  pole  structure . . .  for  steel  can  take  the  punishment  encountered 

both  in  construction  and  in  service. 

All  the  strength  and  ruggedness  inherent  in  steel  is  developed  to 
the  fullest  extent  in  Qrapo  Galvanized  Steel  Strand.  Each  size  and 
grade  is  manufactured  from  steel  of  selected  analysis  |and  processed 
from  start  to  finish  to  do  the  job  for  which  it  is  intended. 

The  heavy,  ductile,  tightly-bonded  zinc  coating — applied  by  the 
famous  Qrapo  Galvanizing  Process — provides  lasting  protection 
against  corrosion;  extends  the  life  of  the  strand  beyond  the  normal 
period  of  replacement. 

There  is  a  size  and  grade  of  Qrapo  Galvanized  Steel  Strand  for 
eveiy  practical  need.  Consult  the  distributor  of  Qrapo  Galvanized 
Products  near  you,  or  write  for  further  information! 

INDIANA  STEEL  6*  WIRE  COMPANY . MUNCIE,  INDIANA 
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When  vital  electrical  equipment 
phone  the  nearest 


needs  repair 
office  of  Westinghouse  Electric  and  I 
Manufacturing  Company  for|| 


L^ike  automobile  tires,  mine  locomotive  wheels  wear 
out.  New  wheels  are  hard  to  get,  expensive,  require 
critical  steel. 


By  welding  layers  of  steel  to  the  worn  wheel,  then 
machining  this  "retread"  to  the  standard  tire  con¬ 
tour,  badly  worn  locomotive  tires — and  axles  too — 
can  be  reclaimed. 

Wartime  steel  shortages,  and  the  pressing  need  to 
keep  equipment  running,  has  greatly  increased  the 
need  for  this  maintenance  service. 

Westinghouse  District  Manufacturing  &  Repair* 
Plants  in  the  nation's  coal  mining  areas  have  more 
than  doubled  their  facilities  for  handling  this  vital 
emergency  service. 

Every  Westinghouse  M  &  R  Plant  is  a  part  of  a 
nationwide  service  organization — with  local  branches 
as  close  as  your  telephone.  Factory  trained  men, 
using  factory  methods  and  equipment,  are  ready  to 
give  you  complete,  dependable  repair  service  on 
any  type  of  electrical  equipment.  j-90501 


^nufaciui 


ouse 


PLANTS  IN  25  CITIES 


COMPLETE  REPAIR  SERVICE 


1 
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Sure,  that  Saturday  night  pay  en¬ 
velope’s  bulging.  But  let  me  tell  you 
something,  brother,  before  you  spend 
a  dime  .  .  .  That  money's  mine  too! 

I  can  take  it.  The  mess  out  here. 
And  missing  my  wife  and  kid. 


What  I  can't  take  is  you  making 
it  tougher  for  me.  Or  my  widow,  if 
that’s  how  it  goes.  And  brother,  it 
u'ill  make  it  tough — if  you  splurge 
one  dime  tonight.  You’re  making 
money.  More  money  than  there’s 
stuff  to  buy.  Money  that  can  sock 
the  cost  of  living  to  kingdom  come 
— if  you  blow  it!  So  hang  on,  till  the 
job’s  done.  On  to  every  last  dime 
— till  the  squeal  means  a  hole  in  the 
seat  of  your  pants! 

You're  working  .  .  .  and  Tm  fight¬ 
ing  .  .  .  for  the  same  thing.  But  you 
could  lose  it  for  both  of  us — without 
thinking.  A  guy  like  you  could  start 
bidding  me  right  out  of  the  picture 
tonight.  And  my  wife  and  kid.  There 
not  being  as  much  as  everybody’d 
like  to  buy — and  you  having  the 
green  stuff.  But  remember  this, 
brother — everything  you  buy  helps 
to  send  prices  kiting.  Up.  UP.  AND 


UP.  Till  that  fat  pay  envelope  can’t 
buy  you  a  square  meal. 

Stop  spending.  For  yourself.  Your 
kids.  And  mine.  That,  brother,  is 
sense.  Not  sacrifice. 

Know  what  I’d  do  with  that  dough 
...  if  I’d  the  luck  to  have  it? 

I’d  buy  War  Bonds — and,  God, 
would  /  hang  on  to  them!  (Bonds 
buy  guns — and  give  you  four  bucks 
for  your  three!)  .  .  .  I’d  pay  back 
that  insimance  loan  from  when  Mol- 
lie  had  the  baby  ...  I’d  pony  up  for 
taxes  cheerfully  (knowing  they’re 
the  cheapest  way  to  pay  for  this  war) 
...  I’d  sock  some  in  the  savings 
bank,  while  I  could  . . .  I’d  lift  a  load 
oflF  my  mind  with  more  life  insurance. 

And  I  wouldn’t  buy  a  shoelace 
till  I’d  looked  myself  square  in  the 
eye  and  knew  I  couldn’t  do  without. 


(You  get  to  knowin’ — out  here — 
what  you  can  do  without.) 

I  wouldn’t  try  to  profit  from  this 
war — and  I  wouldn’t  ask  more  for 
anything  I  had  to  sell — seeing  we’re 
all  in  this  together. 

I’ve  got  your  future  in  my  rifle 
hand,  brother.  But  you’ve  got  both 
of  ours,  in  the  inside  of  that  stuffed - 
up  envelope.  You  and  all  the  other 
guys  that  are  lookin’  at  the  Main 
Street  shops  tonight. 

Squeeze  that  money,  brother.  It’s 
got  blood  on  it! 


,  ...  HELP 

Jse  it  up  . . .  wear  it  out,  116 

nake  it  do. ..or  do  without  keep 


WN 


A  United  States  war  message  prefared  by  the  ffar  Advertising  Council;  approved  by  the  Office  oj  IVar  Information;  and  contributed  by  the  Magazine  Publishers  of  America 


GENERAL  {%)  ELECTRIC 


,Z;,  ,*'***' 


Your  customers  will  be  pleased  with  the  G-E  Rigid 
Conduit  installations  you  make  for  them.  Two  different 
G-E  conduits  are  available.  Both  are  leaders  in  their 
classes. 

G-E  White  Rigid  Conduit  is  hot-dipped  galvanized 
and  Glyptal -coated  inside  and  out.  This  method  of 
manufacture  provides  a  heavier  coating  of  zinc  than 
could  be  applied  in  any  other  way. 

G-E  Black  Rigid  Conduit  is  coated  inside  and  out  with 
tough  asphaltic-base  enamel  which  remains  chemically 
inert  in  the  presence  of  corrosive  liquids  or  fumes. 

G-E  conduits  are  made  of  mild  steel  tubing  and  are 
easy  to  bend.  Threads  are  sharp  and  accurate.  Proper 
boxes  and  fittings  are  available. 


6-E  ELECTRICAL  METALLIC  TUBING 


Use  high  quality  G-E  Electrical  Metallic 
Tubing  to  protect  wiring  when  rigid  con¬ 
duit  is  not  required  for  utmost  protection 
against  mechanical  injury  or  corrosive  con¬ 
ditions.  It  is  made  of  open  hearth  steel  and 
is  electro-galvanized  on  the  outside  and 
black  enamelled  on  the  inside.  It  bends 
easily  and  accurately.  Compression  fittings 
are  available. 


FOR  FURTHER  INFORMATION 
on  G-E  Rigid  Conduit,  Electrical 
Metallic  Tubing,  Wire  and  Cable  or 
Wiring  Devices,  see  the  nearest  G-E 
Merchandise  Distributor  or  write  to 
Section  CDW343-18,  Appliance  and 
Merchandise  Department,  General  Elec¬ 
tric  Company,  Bridgeport,  Connecticut. 


G-E  WIRE  AND  CABLE 
AND  WIRING  DEVICES 

There  are  G-E  wires  and 
cables  and  wiring  devices  for 
every  purpose  including  Type 
SN  small  diameter  building 
wire  and  hundreds  of  wiring 
devices  —  switches,  lamphold¬ 
ers,  outlets,  etc. 


Hear  the  General  Electric  radio  programi: 
The  G-E  “All  Girl  Orchestra”  Sunday  10 
P.M.  EWT,  NBC.  “The  World  Today” 
news  every  weekday  6:45  P.M.  EWT,  CBS. 


ir  BUY  WAR  BONDS  ^ 
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Diesel  Engine  (^04) 

Joshua  Hendy  iron  Works  has  aiiiiounceil 
its  new  Series  50  diesel  engine,  a  four-cycle 
unit,  with  a  bore  of  12  in.  and  a  15-in.  stroke 
and  normally  rated  at  83.3-hp.  per  cylinder 
at  500  rpm. 

Features  of  the  engine  are  welded  steel 
construction,  overhead  camshaft,  dual  intake 
and  exhaust  valves,  oil-cooled  pistons,  prc 
cision  type  bearings,  fully  automatic  lubri¬ 
cation  and  unit  injectors. 

L'nit  type  fuel  pumps  and  injectors  com¬ 
bine  with  overhead  camshaft  to  reduce  the 


number  of  working  parts,  the  announcement 
states.  The  valve  and  rocker-arm  design  in¬ 
sures  valve  seating  without  side  thrust  on 
the  valve  stems  and  reduces  valve  adjust¬ 
ments  in  service.  Lnit  fuel  injectors  in  each 
cylinder  eliminate  need  for  long,  high-pres¬ 
sure  fuel  lines  between  the  injection  pump 
and  the  nozzle. 

Marine  models  are  fresh-water  cooled,  and 
either  heat  exchangers  or  keel  condensers 
can  be  supplied.  They  are  also  direct  revers¬ 
ing  with  all  controls  located  at  one  <  entral 
point,  it  is  stated. 


F  Starter 


Westinghouse  has  designed  an  automatic 
fluorescent  starter  which  eliminates  blinking 
and  reduces  current  flow  through  lamp  aux¬ 
iliaries  to  save  power.  The  device  utilizes  a 
simple  form  of  thermal  switch  in  scries  with 
the  timing  switch.  When  the  lamp  is  in  good 
operating  condition  the  starter  functions 
normally;  when  the  lamp  fails,  the  starter 
makes  a  few  attempts  to  put  it  in  operation. 
The  resultant  heat  brings  the  thermal  swit<  h 
into  action  and  the  lamp  circuit  is  perma 
nently  opened.  Vt  hen  the  burned-out  lamp 
is  replaced,  the  starter  automatically  re 
sumes  its  normal  function. 

The  diagram  shows  the  following:  l  ow  re 
sistance  beater  (1)  carries  tbe  starting  cur 


IF  you  are  an  industrial  buyer  with  a  merry- 
go-round  of  rush  orders  on  your  memo 
pod,  you’ve  got  on  easy  out.  We  may  be 
able  to  supply  you  at  once  out  of  our 
extensive  stocks— most  complete  in  the 
West.  Meyberg  supplies  and  services  liter¬ 
ally  "cover  the  spectrum"  with  electric 
and  electronic  merchandise;  Near  Infra- 
Red  industrial  heating;  industrial  lighting 
installations  and  sound  systems. 

For  quick  delivery,  "how  to  get  it" 
information  and  industrial  engineering 
service  it  will  pay  you  to  call  Meyberg  first. 


neACTon 


rent,  and  as  the  glow  switch  attempts  to 
.‘^tart  a  deactivated  lamp,  gradually  heats 
the  bi-metal  (2)  and  opens  lock-out  contacts 
(3)  in  the  glow'  switch  (5)  circuit.  Open 
circuit  voltage  then  exists  across  resistor  (4) 
which  draws  a  negligible  current  (pow'T 
less  than  1  watt),  but  produces  sufficie  it 
beat  to  hold  lockout  contacts  (3)  opei. 
When  the  failed  lamp  is  replaced  the  start  r 
automatically  resets  to  its  normal  positii  n 
ready  to  function  again.  Condenser  (t  ' 
eliminates  radio  interference. 


IntorporatAd 

SAN  FRANCISCO,  70  Tanth  St.,  Zona  3  LOS  ANGILIS,  3037  S.  Flgwaroa  St.,  Zona  7 
TELIRHONt  UN  1313  TELERHONE  RR  6011 

MOST  COMPREHENSIVE  INDUSTRIAL  ELECTRIC  AND  ELECTRONIC  STOCKS  IN  THE  WEST 


HE^POSSIBLE  SAVINGS 
^2^4SWITCHGEAi 


plied  by  a  well-known  trans- 
fornxer  builder  .  .  .  100  to  ISOO  kva 
,  .  .  cooled  with  oil  or  non-flaming 
fluid. 


©INCOMING  LINE  CONNECTION-May 
be  a  junction  boa,  as  shown  or  a 
disconnecting  switch,  pothead  or 
power  circuit  breaker.  Connec¬ 
tions  to  overhead  lines  can  also  be 
arranged  for. 
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(SE^^£RAL  ELECrRfC 


TO  move  the  sun  indoors  ...  to  bring  into  our 
homes,  stores,  schools,  offices,  and  factories  the 
kind  of  lighting  that  compares  favorably  with  day¬ 
light  .  .  .  that  has  been  the  constant  vision  of  General 
Electric  lamp  research  scientists. 

Today  the  goal  is  closer  than  ever  before  .  .  . 
perhaps  closer  than  many  of  us  realize.  And 
yet,  we  have  only  just  begun  to  explore  the 
possibilities  of  new  lighting  techniques. 


fa 

in 

ot 

oratories. 

iN 

The  introduction  of  fluorescent  lighting  bv 
General  Electric  opened  the  door  to  a  nev 
world  of  better  lighting.  Continued  G-E  re- 
search  will  open  the  door  much  wider. 


:  BUY  AN 

.  EXTRA  WAR 
BOND  NOWI 


K.  arch,  *1944 — Electrical  West  29 

nVOKESCBn'  HESeARCH 

lOOfCSAfiEAD 


THESE  NEW  ADDITIONS  ALREADY  ARE  PLANNED  FOR  6-E’s  POST-WAR  FLUORESCENT  LAMP  LINE 

TO  make  a  complete  line  of  lamps  and  the  best  advance  as  possible.  Looking  toward  the  future,  G-E 

lamp  for  every  lighting  need  always  has  been  the  sees  the  need  for  several  new  fluorescent  lamps, 

aim  of  General  Electric  lamp  research.  As  soon  as  conditions  permit,  we  expect  to  extend  our 

Numerous  requests  indicate  that  the  lighting  industry  line  of  G-E  Mazda  fluorescent  lamps  by  offering  the 

wants  to  know  about  new  lamp  developments  as  far  in  following  new-  lamps: 


E  MAZDA  LAMPS 


LENGTH  (INCLUDING  SOCKETS) 

Approximately  5^4  f*- 
5V2ft. 

51/2  ft. 

”  7V2  —  8  ft 


APPROXIMATE  BULB  DIAMETER 

T-4  or  T-5 
T-6 
T-8 
T-6 


CIRCULAR  G-E  MAZDA  F 

(AnNOuncec/  December  27, 


APPROXIMATE  OUTSIDE  DIAMETER 

81/2" 

121/4" 

16  " 


MAXIMUM  BULB  DIAMETER 

T-10 

T-10 

T-IO  or  T-12 


APPROXIMATE  WATTS 

20 

30 

40 


G-E  Lamp  Research  has  been,  and  still  is,  at  war.  Be¬ 
cause  of  wartime  restrictions,  no  production  facilities 
for  these  lamps  are  at  present  available,  and  therefore 
tio  samples  can  he  furnished.  However,  as  soon  as  it  is 
possible  to  estimate  when  such  lamps  can  be  manu¬ 
factured,  we  will  give  you  further  details  and  additional 
information  as  to  transformers,  ballasts,  sockets,  and 
other  accessories. 

3k  4c  * 

No  part  of  your  business  offers  a  better  opportunity 
for  immediate  post-war  profits  than  G-E  Mazda  lamps. 
The  demand  for  better  lighting  will  be  tremendous, 
(ieneral  Electric  will  be  ready  to  supply  the  lamps 
and  help  you  sell  them. 


Electrical  V/est 


Electric  Cables  by  Simplex 

for  Power,  Communication  and  Control 


With  “synthetic  rubber”  insulation 

which,  during  the  past  two  years 
has  gradually  taken  the  place  of 
natural  rubber  compounds.  Perform¬ 
ance  records  already  promise  an 
important  future  for  Simplex  “syn¬ 
thetic  rubber”  insulation  for  power, 
communication  and  control  cables. 

With  varnished  cambric  insulation 

for  high  voltage  over  short  dis¬ 
tances.  Particularly  suited  for  sta¬ 
tion  or  power  house  wiring  and 
where  operating  temperature  is 
high.  Varnished  cambric  insulated 
cables  may  be  covered  with  weath¬ 
erproof  or  flameproof  braids,  lead 
sheath  or  steel  armor. 

With  impregnated  paper  insulation 

for  transmission  of  large  blocks  of 
power  at  higher  voltages.  Paper  in¬ 
sulated  cables  are  lead  sheathed  to 
keep  moisture  out.  Best  results  can 
be  obtained  when  cables  are  spec¬ 
ially  designed  for  the  work  they 
are  to  do. 

If  your  postwar  plans  call  for  new  cables  —  submarine,  underground  or 
aerial  —  for  repairs,  replacements  or  expansion,  we  shall  be  pleased  to  tell 
you  what  we  can  do  for  you  now  to  help  you  prepare  for  the  change 
from  war  work  to  “business  as  usual.”  It  will  be  greatly  to  your  advan¬ 
tage  if  you  act  quickly  when  the  time  comes. 


Subject  to 
W.P.Ii.  regubitiou.'t 


WIRES  and  CABLES 


PACIFIC  COAST  OFFICES 


Counter  Cards,  Window  Cards  and 
Window  Banners  that  tell  custom¬ 
ers  at  a  glance  you  are  a  "U”  Planner. 
Consumer  Booklets,  War  Bond  En¬ 
velopes  and  Check  Lists  help  you 
make  direct  contacts  and  a  com¬ 
plete  Mat  Service  makes  it  possible 
for  you  to  announce  the  ”U”  Plan 
in  local  newspapers. 


your  priority  or  preference  system 


NATIONAL  ADVERTISING-Every  "U” 

Planner  reaps  the  benefit  of  full  page 
color  advertisements  running  in  14 


national  magazines  throughout  the 


year.  Forty  million  messages  featur 


ing  the  "U”  Plan  will  be  addressed  to 


"'U"  PLAN  CHECK  LIST -Quantities  of 
"U”  Plan  Check  Lists  are  being  supplied 
to  *'U”  Planners  free  of  charge.  They 
can  be  used  as  an  economical  mailing 
piece  with  your  own  letter  on  the  back 
and  can  then  serve  as  a  basic  part  of 


UNIVERSAL 


UNDERS.  FRARY  S  CLARK  •  NEW  BRITAIN.  CONN. 


LANDERS,  FRARY  &  CLARK  D.pl.  EV 

New  Britain,  Conn. 

Gentlemen: 

I  wish  to  become  a  "U”  Plan  Dealer  —  please  send 
free  "U”  Plan  for  "V”  Day  Plan  Book  to 


Address. 


PROMOTIONAL  PACKAGE  -  The 

free  Promotional  Package  includes 

_ _  _c  _ I  A  j _ _ 


A  A 

Atk  yeurtetf—can  I  afford  to  mist  tying  in  with  the  "U"  Plan  for  "V" 
Day.  Universal  is  tontributing  the  Plan,  the  National  Advertising, 
Plan  Book  and  Promotional  Package.  You  invest  no  money— merely 
fill  out  the  coupon  to  get  started.  Do  it  now! 


present  and  post-war  customers.  To 
take  advantage  of  this  advertising 
campaign  now  in  full  swing,  you 
H  must  identify  your  store  as  "U” 
Plan  Headquarters. 

PLAN  BOOK-The  "U”  Plan  for  "V  ” 
Day  takes  concrete  form  in  the  20-page 
four-color  Plan  Book  which  explains 
every  phase  of  the  activity  in  detail. 
The  Plan  Book  alone  is  a  contribution 
to  intelligent,  down-to-earth  post-war 
planning.  Send  for  it  today  as  your  first 
Step  toward  becoming  a  ”U”  Planner. 


'pi» 

fonme/isiw/ve/ 
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. . .  and  drive  even  harder  on  the  pay-roll  savings  plan!" 


Make  War  Bonds  the  Christmas  Order  of  the  Day. 
Urge  your  workers  to  make  their  personal  Christmas 
gifts  in  the  form  of  War  Bonds — and  practice  what  you 
preach!  Make  this  a  100%  War  Bond  Christmas — to 
insure  future  Yuletides  of  peace  and  prosperity. 

Make  up  your  own  posters  to  spread  the  “War  Bonds 
for  Christmas”  story  across  your  plant.  Tell  the  story 
again  and  again  on  bulletin  boards,  in  your  plant  maga¬ 
zine,  and  on  pay  envelope  stufTers. 

But  don’t  forget  your  basic,  all-important  Pay-Roll 
Savings  Plan.  How’s  it  going,  these  days?  Perhaps  it 
needs  a  bit  of  stoking-up  right  this  very  minute,  to 
hold  its  full  head  of  steam  against  the  competitive  de¬ 
mands  of  the  holiday  season. 


Well,  you’re  the  man  to  stoke  it!  You  can’t  ex¬ 
pect  it  to  keep  running  indefinitely  on  last  summer’s 
enthusiasm.  See  to  it  that  your  participation  percent¬ 
ages,  and  your  deduction  percentages,  both  end  up  the 
year  at  new  levels. 

Every  month,  now  your  Pay-Roll  Savings  ought  to 
run  well  ahead  of  the  preceding  month.  For  so  many 
families  that  formerly  depended  on  the  earnings 
of  a  single  worker,  now  enjoy  the  combined  earn¬ 
ings  of  several.  Such  family  incomes  are  doubled, 
trebled,  even  multiplied  many  times. 

Now’s  the  time  to  turn  as  much  as  possible  of  thes 
increased  earnings  into  War  Bonds — War  Bonds  for 
Christmas  .  .  .  and  War  Bonds  the  whole  year  ’roimd! 


GIVE  THE  PRESENT  WITH  A  FUTURE-WAR  BONDS! 

This  space  contributed  to  Victory  by  ELECTRICAL  W  E  S  T 


This  advertisement  prepared  under  the  auspices  of  the  United  States  Treasury  Department  and  the  War  Advertising  Counci- 


certified  proof 


SUPERIOR 


oxioatiom 

STABILITY 


turbo 


HOLDS  POWER 
AT  ITS  PEAK  IN 
PAPER-MILL  TURBINE 


There’s  no  lag  in  power  at  the  Monroe  Paper  Products 
Company.  The  superior  oxidation  stability  of  Shell  Turbo 
Oil  sees  to  that.  In  fact,  a  sample  drawn  from  this  hard 
working  turbine  after  2  5,920  hours  of  continuous  opera¬ 
tion  showed  the  ability  of  Shell  Turbo  Oil  to  resist  oxida¬ 
tion  to  an  unusual  degree.  It  was  as  clear  as  the  day  it  w'as 
put  into  the  system!  In  addition  to  its  exceptional  oxida¬ 
tion  stability.  Shell  Turbo  Oil  also  provides  protection 
against  rust! 

Draw  a  sample  of  oil  from  your  turbines.  Compare  it 
with  the  analyses  of  Shell  Turbo  Oil  at  right.  Can  the  oil 
you  now  use  match  this  performance.^ 

For  details  on  this  and  other  outstanding  performances  of 
Shell  Turbo  Oil  see  the  Shell  man.  Or,  write  Shell  Oil  Com¬ 
pany,  Inc.,  Dept.  "H”,  50  W.  50th  St.,  New  York  20,  N.  Y., 
or  100  Bush  St.,  San  Francisco  6,  California. 


SHELL  TURBO  OIL 

CHmirtty,  the  U.  S.  Navy  hfs  first  Mil  m  Shtll't  tntlr*  production  of  mirlno  turbino  oil 


^ ‘^cosily  Cd.  UUP  p 
^PP^urance  ^ 

- - nation  No.  : 

o«,. . 

to.,  Monroo,  Midi. 
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Searchlight  (306) 

General  Electric  has  announced  a  nev 
high-intensity  searchlight  available  in  12-, 
18-  and  24-in.  diameters  and  in  a  variety  of 
mountings  suitable  for  shipboard  and  land 
use.  According  to  the  manufacturer,  the 
smallest-sized  unit  provides  four  times  the 
candlepower  of  an  incandescent  lamp  the 
same  size.  Light  source  is  a  midget  capillar\ 
type  900-watt  mercury  lamp,  which  throws  a 
flat,  concentrated  beam  capable  of  illiiminat 
ing  distant  horizontal  surfaces  from  a  low 
mounting  height. 

The  lamp  is  air-cooled.  When  the  search 
light  is  on,  air  is  forced  constantly  through 
a  rubber  hose  into  the  top  of  the  searchlight 
drum  by  an  air  compressor.  This  air  com 
pressor,  which  is  optional,  provides  oil-  and 
moisture-free  air  at  25  lb.  per  square  inch 
pressure  at  a  rate  of  6  cu.  ft.  per  minute.  It 
is  driven  by  a  %-hp.  motor. 

Measured  candlepower  values  range  from 
7,500,000  for  the  12-in.  to  32,000,000  for  the 
24-in.  unit.  Mountings  are  of  the  pilot  house 
control,  low-base,  stanchion  or  high-pedestal 
type.  The  pilot  house  control  allows  vertical 
movement  45°  above  and  below  horizontal 
and  335°  rotation;  other  mountings  allow 
45°  depression  and  elevation  straight  up 
vertically  and  .360°  rotation. 


Bushing  Cement  (307) 

John  G.  Dulph  Co.  is  publicizing  its  No. 
16  A  bushing  cement.  Developed  several 
years  ago  to  cement  transformer  leads  into 
porcelain  bushings,  during  the  war  it  has 
been  adapted  fur  use  as  a  permanent  sealer 
for  cable  joints,  boxes,  instruments  and 
similar  applications. 

This  cement  is  a  black  compound  said  to 
have  excellent  adhesiox  to  metal  and  por¬ 
celain  and  a  very  low  coefficient  of  contrac¬ 
tion.  According  to  the  announcement,  it  be¬ 
comes  extremely  bard  and  will  stand  the 
strain  of  rapid  temperature  changes.  It  is 
both  oil  and  waterproof.  Melting  point  is 
265°  F  and  pouring  temperature  is  4(K)°  F. 


Commercial  F  Unit  (308) 

A  new  commercial  fluorescent  fixture  for 
four  40-watt  lamps  is  being  manufactured  by 
the  Spero  Electric  Corp.  This  unit  has  trans 
lucent  diffusing  glass  panels  at  side  and  bot¬ 
tom  to  shield  the  light  source.  Intensity,  ac¬ 
cording  to  the  nianiifacturers,  is  16  f-c  per 


►  Perfect  In  Stcirtlng'^^i^ 
Smooth  in  Performance 
Great  in  Endurance 


Lloyd  Starters  Are  listed 
and  Approved  by  Under- v 
writers'  Lab.  Inc,,  and  Can-“-^ 
adian  Eng.  Stand.  Assn. 

Certified  by  Elec.  Testing  Lab.,  Spec.  6 
Certified  to  Fleur-0*Lier  Standards 


watt  per  square  foot.  Conforming  to  latest 
Wl’B  requirements,  the  unit  is  available  for 
flush-to-ceiling,  pendant  or  continuous-row 
mounting.  Glass  panels  are  said  to  be  easily 
removed  for  cleaning  and  servicing  lamps. 


Lloyd  Policy  Insures  Quality 


Truck  Controller  (309) 

Elwell-Parker  Electric  Co.  has  introduced 
a  simplified  four-speed  reversing  controller 
for  its  electric  and  gas-electric  trucks.  The 
controller  features  power  saving  by  using  re¬ 
sistance  on  the  first  speed  only  and  by 
manipulation  of  the  motor  fields,  connecting 
them  in  series  on  first  and  second  speeds 
to  produce  greater  torque  with  less  current 
consumption. 


PROVIDENCE  5,  R.  I. 

Representatives,  Branch  OfRces  and  Warehouse 
Stocks  in  23  Leading  Cities 
Export  Address:  1 3  E.  40rtt  St.,  New  York  1 6,  N.  Y. 
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Wild  arcs  tamed 


i  CALLING  THE  TRICK  is 

I  the  job  of  this  Wcstinghousc 

\  Bi-inctal  Element.  Two 

i  metals  which  react  different- 

j  ly  to  heat  arc  bonded 

]  together.  Threatening  over- 

j  loads  cause  the  Bi-metal  to 

j  bend,  tripping  the  interriipt- 

I  ing  mechanism  and  opening 

the  circuit — before  any  dam- 
I  age  is  done. 


I 

I 


TAMING  THE  ARC  is  the 

job  of  the  "De-ion”  arc 
quencher.  It  consists  of 

{>arallel  metal  plates  in  the 
orm  of  a  gria.  Tlie  arc  is 
drawn  into  the  quenching 
chamber  .  .  .  divided  into 
segments  .  .  .  smothered 
between  the  plates — in  the 
space  of  a  halt  cycle. 


When  current’s  on  the  ramp.ige,  a  circuit 
breaker  has  to  function  fast  and  sure  -every  time! 

Westinghouse  "De-ion”  Circuit  Breakers  are 
built  for  just  such  hair-trigger  protective  action. 

They  pass  harmless  overloads  without  interrup¬ 
tion,  but  let  danger  threaten,  and  quicker  than  a 
blink  of  the  eye — the  circuit’s  opened  .  .  .  the 
arc  is  quenched.  Burns  and  pits  are  minimized; 
contacts  stay  cleaner,  last  longer. 

Once  the  disturbance  is  cleared,  service  is  instantly  restored  by  a 
flip  of  the  indicating  handle.  No  waiting — no  repairs— no  parts 
to  replace. 

Protect  equipment  and  circuits  with  Westinghouse  ‘ ‘De-ion’’ 

Circuit  Breakers.  Ratings  up  to  600  amperes;  enclosures  for  nearly 
every  type  of  service.  Call  your  Westinghouse  Representative  today. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pittsburgh,  Pa.,  Dept.  7-N. 

J-21298 

Wfestindiouse 

PLANTS  IN  25  CITIES  .  .  .  OFFICES  EVERYWHERE 

"DE-ION"  CIRCUIT  BREAKERS 
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Control 


Electric  Machinery  Mfg.  Co.  has  a  control 
for  synchronous  and  induction  motors  which 
it  states  uses  split-cycle-operating,  high-in¬ 
terrupting  capacity  power  fuses  to  give  de¬ 
pendable  starting  service  with  short-circuit 
protection. 

These  controls  are  available  in  live-  or 
dead-front  as  well  as  metal-enclosed  types. 


SYSTEM  WIRING 


PLUG  •  IN  •  ANYWHERE 


Calculator  (311) 

Emeloid  Co.  is  offering  a  calculator  for 
solving  radio  transmission  line  problems. 
This  device  is  said  to  be  a  special  kind 
of  impedance  coordinate  system  mechanical¬ 
ly  arranged  with  respect  to  a  set  of  movable 
scales  to  portray  the  relationship  of  imped¬ 
ance  at  any  point  along  a  uniform  open  wire 
or  coaxial  transmission  line  to  the  im¬ 
pedance  at  any  other  point,  as  well  as  to  the 
several  other  electrical  parameters.  Param¬ 
eters  plotted  on  the  calculator  include:  Im¬ 
pedance  and  reflection  coefficient  at  any 
point  along  the  line;  length  of  line  between 
any  two  points  in  wave  lengths;  attenuation 
between  any  two  points  in  decimals:  voltage 
or  current  standing  wave  ratio. 


0  No.  2100  PLUGMOLD  instotUtiom  liko  this  oao 
•pood  work  by  placiiic  oloctricol  ouclott  convtniofitly 
**ot  tbo  oporotort*  finger  tip**'. 

Eltmiiioiiofi  of  dongoroui  makofthift  wiring  "hook¬ 
up***  and  long  oxConsion  cord*  promotct  taloty,  and 
rotnooo*  a  »ourco  of  cofi*tam  maimauanra  o«pan*«. 

With  PLUGMOLD,  outloc*  can  bo  locatod  oxarcly 
whoro  noodad  and  in  tho  numbor  and  typo*  roquirod 
for  a  apocific  application.  Indirtdual  or  group  awitcb 
control  may  bo  arranged  a*  *bown. 

No.  2100  PLUGMOLD  Channdl  and  Fitting*  arc 
li*tod  by  Underwriter*'  Laboratoriet,  Inc.,  and  con- 
fcHtn  to  Federal  Spocificatimi  W-R-32. 

Available  for  immodiete  delivery  on  •uitable  prior- 
itiot.  Write  for  new  Industrial  Wiring  Bulletin  de¬ 
scribing  this  and  other  Wtrenmld  wiring  syecam*. 


Mo.  tlOO 

PLUCMOLD 

Cnpocity:  4  No.  It  R.  C.  Condnetort  with 
receptocits  inttoMed;  10  No.  It  R  C 
Condwctori  without  receptocitf. 


Fluorescent  Line  (312) 

A  new  line  of  commercial  fluorescent  units 
for  office  and  drafting  rooms  has  been  an¬ 
nounced  by  F.  W.  Wakefield  Brass  Co.  The 
units  are  available  on  priorities  of  A1  or 
higher. 

The  Grenadier,  shown  in  the  illustration,  is 
available  either  for  ceiling  or  suspension 
mounting  and  is  equipped  with  etched  ribbed 
glass  to  reduce  lamp  brightness.  Wooden 


WIRE/mOLD  CAN  HELP  YOU 
PRODUCE  FOR  WAR  .  .  . 
WHILE  YOU  PLAN  FOR  PEACE! 


H*.  2t27f 

2-wlr«  racaetacle  fer 
taCvstrlal  wm.  IS  ame.. 
125  V4  10  amp..  250  V. 


MIDOn  TWISTLOCK 
i  RiCIRTACLE  Na.  2127H 
2-wira.  15aa»p..125  V4 
10  aa»p..  250  V.  with 
iatagfal  caver  »actlaa. 


louvers  are  said  to  permit  a  high  comptment 
of  downward  light  and  to  prevent  glare. 

Other  units  in  the  line  are  the  Captain 
for  general  illumination  where  seeing  re¬ 
quirements  are  not  severe;  the  Beacon,  a 
glass  paneled  unit  in  which  lamp  brightness 
is  rcdu<ed  by  frosted  rib  glass;  the  Admiral, 
a  unit  made  largely  of  wood  and  providing 
a  large  component  of  downward  light. 


HARTFORD  10.  CONN 
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LINE  OPERATORS  DIDN’T  NEED  A  WAR 
TO  TEACH  THEM  THIS  LESSON  — 

Don't  be  shortsighted  about  conductor  size 


ALUMINUM 

CABLE 

STEEL  REINFORCED 

A.C.S.R. 

size, 

A.W.G. 

Copper 

equivalent, 

A.W.G. 

1  ■ 

Diameter, 

inches 

Resistance, 
ohms  per  mile 
(61%  at 

2  5"C.) 

Ultimate 

strength, 

pounds 

Weight 

Pounds 
per  1000 
feet 

1/0 

2 

0.398 

0.885 

4280 

145.6 

2 

4 

0.325 

1.41 

3525 

107.2 

4 

6 

0.257 

2.24 

2288 

67.4 

6 

8 

0. 198 

3.56 

1170 

36.2' 

Even  before  the  war,  experieiiee<l  operators  ha<l 
realized  the  wisdom  of  building  lines  witli 
adequate  eondiietors.  Some  were  obliged  to  install 
voltage  bo<isters  to  take  care  of  expanding  <le- 
mands.  Others  were  taking  down  and  replacing 
condnet«>rs  whi<di  bad  proved  to<i  small  to  deliver 
the  power. 

Designers  of  electrical  lines  i-an  profit  by  this 
lesson  so  many  others  have  learned.  Your  lines 
must  not  place  a  barrier  in  the  way  of  such  ex¬ 
pansion.  Hevenue  is  dependent  upon  their  ahilit> 
to  deliver  power  when  and  where  it  is  needed. 


Your  promotion  department  is  doubtless  all 
set  to  teach  farmers  and  homemakers  how  to 
make  their  work  lighter  In  using  iiu»re  eUn*- 
tricitN.  Manufacturers  of  electrical  appliances 
will  certainl\  <lo  likewise,  just  as  soon 
as  tliev  ean  resume  production.  Elan  on 
plentv  of  condiictivitv  to  take  eare  of  these 
growing  loa<ls. 

Alcoa  engiiu'crs  will  gladiv  assist  y»u  in  the 
selection  of  the  proper  size  of  V.C.S.  H.  Write  to 
Ali  mim  M  CoMcvNY  OK  \mkki<:\.  2132  (hdf 
Ihiilding.  I*ittshur<'h.  IVnnsvIvania. 


ALCOA 


Insulated  with  Okolite  oil-base  insulation  and  protected  by  a  sheath  of  Okoprene, 
made  with  neoprene,  Okolite-Okoprene  cables  may  be  installed  in  ducts,  buried 
directly  in  the  earth  or  exposed  to  the  elements  without  additional  protection. 


Electrical  West- 


HAS  A  HIGHLY-DESIRABLf  COMBINATIOI 


Inner  strips  of  Okolito 
oil-base  insulation  are 
applied  about  the  Oko- 
loy-coated  conductor  in 
this  manner. 


Pure  tin  backing  on  the 
final  layer  of  Okoprene 
sheath  compound  forms 
a  continuous  metal  mold. 


With  metal  removed  after 
vulcanization,  the  fin¬ 
ished  Okolite-Okoprene 
wire  is  ready  for  testing 
and  shipment. 


3  ESSENTIAL  STEPS  IN  THE  OKONITE 
STRIP-INSULATING  PROCESS 


i 
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Of  IMPORTANT  PROPIRTIES 


The  aecompany ing  table  shows  the  many  advantages  of 
using  Okolite-Okoprene  wires.  But  these  neoprene- 
sheathed  wires  have  all  these  characteristics  only  because 
they  are  made  by  the  strip-insulating  process  which  starts 
by  coating  the  conductor  with  Okoloy  and  ends  by  vul¬ 
canizing  the  insulated  wire  under  pressure  in  a  continu¬ 
ous  metal  mold.  This  Okonite  method  illustrated  here, 
provides: 

BETTER  CONDUCTOR  PROTECTION:  All  Okolite-Oko¬ 
prene  conductors  are  protected  against  corrosion  by  a 
coating  of  Okoloy,  an  alloy  that  outlasts  tin  at  least 
2  to  1  (Bulletin  OK-2()19l. 

CONDUCTOR  PROPERLY  CENTERED  IN  INSULATION: 

The  Okonite  strip-process  of  insulating  the  conductor 
ensures  a  uniform  wall  of  Okolite  because  it  is  applied 
in  layers  of  preiletennined  thickness  (  Bulletin  OK-1014) . 

UNIFORM  SHEATH  THICKNESS:  Since  the  final  layer  of 
protecting  Okoprene  sheath  is  also  applied  by  the  strip- 
process,  it,  too,  is  of  predetermined  thickness. 

SINGLE,  HOMOGENEOUS  ASSEMBLY:  Both  insulation 
and  sheath  are  securely  bonded  together  when  vulcanized 
under  pressure  in  the  continuous  metal  mold.  This  results 
in  greater  density  and  uniformity  and,  hence,  longer  life. 


ELECTRICAL,  PHYSICAL  AND 
INSTALLATION  ADVANTAGES 
FORM  A  WELL-BALANCED 
COMBINATION  IN 
OKOLITE-OKOPRENE  WIRES 


CONDUCTOR: 

Pntlecled  with  Okulny  t  uating 
Ke^i8ts  corrosion 
Outlasts  tinning  2  to  1 


INSULATION: 

Okolite  oil-base  insulation 
Moisture-resisting 

Uniforin  thickness  throughout  length 
High,  stable  electrical  values 
Meets  W.P.B.  wartime  requirements 


COVERING: 

Okoprene  sheath  made  with  neoprene 
Bonded  securely  to  insidation 
No  braids  to  rot 

Resists:  sunlight,  weather,  flame,  oil, 
ciremicals  and  ozone 
Kliminates  surface  discharge  and 
end  leakage 

Provides  smooth,  tough  covering 


Okolite-Okoprene  wires  and  cables  are 
simple  to  handle,  splice  and  terminate. 
If  you  are  not  already  using  them,  it  will 
pay  you  to  know  more  about  this  modern, 
approved  type  of  electrical  cable. 


Removing  the  drum  of  invuloled  conductor  after  vulconiiotion  under 
pressure  in  its  continuous  metal  mold. 


PROVED  IN  SERVICE:  Okolite-Okoprene  wires,  made  by 
this  CO-year  old  process,  have  been  proved  in  service 
under  every  conceivable  type  of  installation  —  on  rail¬ 
roads,  in  power  and  light  companies,  mines,  industrial 
plants,  refineries  and  buildings. 

Okolite-Okoprene  w  ires  and  cables  are  available  in  all 
standard  sizes  and  many  colors  for  service  up  to  50(K) 
volts.  For  further  details,  send  for  Bulletins  OK-2007A, 
OK-2(K)9C  and  OK-l(K)b  .  .  .  The  Okonite  Company, 
Passaic,  New  Jersey.  Pacific  Coast  Offices,  2441  Hunter 
St.,  Los  Angeles.  21,  Calijornia  .  .  .  1664  Russ  Bldg., 
San  Francisco,  4.  California  .  .  .  HOI  Northern  Life 
Toicer,  Seattle,  1,  U  (tshington. 


Single  ridge  on 
Okolite  -  Okoprene 


INSULATED  WIRES  AND  CABLES 
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Yes,  Blackburn  Connectors  are  tiny 
gadgets,  but  millions  of  them  are  in 
important  daily  use  by  the  electrical 
and  telephone  industries,  throughout 
the  world. 

Blackburn  Connectors  are  made 
completely  of  high-strength  copper 


alloy,  actually  stronger  than  steel. 
All  corners  rounded  . .  .  will  not  nick 
wires.  Machined  to  close  tolerances. 
Full  threads  on  screw. 


Buitders  pf  Bua/ify  Conoeciors  for  Ooer  19  Years 


JASPER  BLACKBURN  PRODUCTS  CORP. 

Main  and  Clinton  Sts.,  St.  Louis  6,  Mo. 

Over  75  Conveniently-Located  Jobbers'  Stocks 


I  Compensator  (313) 

General  Electric  has  a  new  current-regulat¬ 
ing  compensator  for  resistance  welding  n>a- 
chines.  This  control  was  designed  to  facili¬ 
tate  consistent  welds  by  holding  the  rms.  of 
the  weld  current  constant  for  any  heat-cmi 
trol  setting,  without  requiring  continual  man¬ 
ual  adjustment.  It  is  said  to  bold  the  weld¬ 
ing  current  to  a  variation  of  plus  or  minus 
2%  under  conditions  which  would  cause  un- 
1  regulated  welding  current  to  vary  plus  or 
minus  20%. 

The  compensator  consists  of  an  electronic 
I  control  circuit  whirh  automatically  retards 
I  or  advances  the  firing  point  of  the  Ignitror. 

I  tubes  used  to  control  the  welding  current, 
thus  holding  the  current  constant  regardless 
of  line  voltage  changes  or  welding  condi 
tions. 

Welding  Control  (314) 

General  Electric  has  designed  a  thyratroc 
welding  control  which  it  states  provides  pre¬ 
cise  control  of  low-capacity  spot  welders.  In 
combination  with  the  proper  transformer, 
this  unit  may  be  used  with  either  welding 
!  tongs  or  a  small  bench  welder,  and  is  recom¬ 
mended  by  the  manufacturer  for  spot  weld 
ing  of  vacuum  tubes;  welding  solid  or 
stranded  wires  to  terminals  of  copper,  brass, 
bronze,  steel  or  ferrous  alloys;  joining  twc 
tinned-copper,  steel  or  alloy  wires;  and  spot 
welding  thin  pieces  of  various  alloys.  It  may 
be  operated  on  either  230  or  4^-volt,  6(t 
cycle  power  supply. 

;  Motor  (315) 


1  ^  1 

3  a^airiAt  \ 

TRICO  OILERS 

[SAVE  T  I  M  E  -  O  I  L  -  WO  R  RY 


Needless  shutdowns,  idle  machinery,  bearing  fail¬ 
ures,  unnecessary  repairs,  waste,  etc.,  are  eliminated 
when  you  install  TRICO  visible  automatic  OILERS. 

You  get  many  years  of  trouble-free  service,  with 
definite  savings  in  operation  and  maintenance  costs. 

WRITE  FOR  CATALOG 

-4^^  KLIPLOK  CLAMPS 

That  jack-screw  pressure  literally  bolts  fuses  and  clips  together 
eliminating 

•  Premature  fuse  blowings  *  Burnt  fuses  and  clips 

•  Unnecessary  shutdowns  *  Arcing  at  contacts 

•  Night  and  holiday  repairs  *  Wasted  current 

Ten  sizes  to  fit  popular  types  of  fuse  clips.  Write  for  Bulletin  No.  6. 

COAST  REPRESENTATIVES 

H.  H.  Van  Luven,  Los  Angeles  Wallace  R.  Lynn  Co.,  San  Francisco 
Albert  S.  Knight,  Seattle  W.  E.  Young  Co.,  Denver 


TRICO  FUSE  MFC.  CO.  Milwaukee,  Wi$. 


A  60,000-rpm.  motor  has  been  designed  by 
Westinghouse  Electric  &  Mfg.  Co.  for  grind¬ 
ing,  polishing  and  routing  metals  in  machine 
tool  work.  The  new  motor  is  of  the  indue 
tion  type  and  is  supplied  with  power  from  a 
1,000-cycle  generator.  It  is  1%  in.  in  dip- 
meter  and  2  in.  long.  Centrifugal  stresses  at 
the  surface  reach  about  15,000  lb.  per  sq.  ir. 

Mazda  Line  (316) 

It  has  been  announced  that,  when  manu¬ 
facturing  conditions  permit,  the  followimt 
will  be  added  to  the  line  of  Mazda  F  lamps 

Length  (approx.)  Bulb  Diameter 

Including  Sockets  (Approx.) 

51/2  ft-  T-4  or  T-5 

5'/2  ft.  T-6 

51/2  ft.  T-8 

7i/-,-8  ft.  T-6 


Check  These  THREE 
Big  Advantages  of 

L-M  "PVD" 
Fuse  Cutouts 


For  more  complete  protection  of  your  lines, 
long  life,  and  quick,  easy  re-fusing,  L-M  “PVD” 
Fuse  Cutouts  have  proven  themselves  in  years 
of  satisfactory  operation. 


"PVD"  KEEPS  THE  DOOR  CLOSED:  Operation  of  the  cutout 
is  entirely  independent  of  door  movement  and  working 
parts  are  protected  at  all  times. 


"PVD"  TAKES  CARTRIDGE  OUT  OF  THE  CIRCUIT:  Arc  is  posi¬ 
tively  extinguished  before  any  contacts  move  or  separate 
because  flip-out  device  pulls  the  link  apart  and  out  of  the 
cartridge  tube. 


"PVD"  PROVIDES  PlAINir  VISIBLE  INDICATOR:  Tell-tale 
position  of  dropped  down  cartridge  is  readily  visible  from 
any  direction  and  from  a  distance. 


For  full  information  n  rite  to: 

Line  Material  Company,  Milw  aukee,  Wis 


Here  is  cycle  of  operation  of  "PVD”  Fuse  Cutouts 


When  the  fuse 
blows,  the  link 
flip-out  device  as¬ 
sures  instant  sep¬ 
aration  of  the 
blown  fuse  link 
parts  before  the 
latchinR  lever  re¬ 
leases  the  tube  to 
indicating  posi¬ 
tion  ...  a  posi¬ 
tive  time  delay. 


Latching  lever 
releases  tube, 
upper  contact 
follows  tube  as¬ 
suring  clearing 
of  arc  before 
contacts  sepa¬ 
rate. 


Dropped  out 
position  of  car¬ 
tridge  acts  as 
visual  indica¬ 
tor.  Wide  air 
gap  between 
contacts  pre¬ 
vents  arcing. 


This  view  shows 
L-M  "PVD" 
Fuse  Cutout 
before  fuse  is 
blown. 


L-M  DISTRIBUTION  EQUIPMENT  INCLUDES: 

Transformers  •  Fuse  Cutouts  •  Lightning  Arresters  •  Oil  Switches  •  Pole  Line  Hardware  •  Line 
Construction  Specialties  •  Underground  Equipment  •  Fibre  Conduit  •  Street  Lighting  Equipment 
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doesn’t  lubricate 


Red  Line  Transformer  Oil  is  a 
laboratory-developed,  field-tested 
product  which  fully  meets  modern, 
heavy-duty  transformer  require¬ 
ments.  You  can  get  a  supply  by 
phoning  your  Union  Oil  Resident 
Manager. 


Recognizing  these  needs,  Union 
Oil  developed  Red  Line  Trans¬ 
former  Oil— a  product  that  is  the  cul¬ 
mination  of  over  25  years  experi¬ 
ence  in  marketing  transformer  oils. 

Red  LineTransformerOil  is  as  pure 
as  modern  refining  methods  can 
make  it.  Specially  packed,  its  di¬ 
electric  strength  is  guaranteed  at 
27,500  volts,  showing  a  complete 
freedom  from  contamination  by 
dust,  lint,  water  or  other  foreign 
substances.  Viscositv  of  this  oil  tests 


As  any  electrician  knows,  trans¬ 
former  oils  are  not  intended  to  lu¬ 
bricate.  They  serve  as  an  insulating 
medium  and  coolant. 


Nevertheless,  transformer  oil  must 
be  exceptionally  high  quality.  The 
oil  must  be  free  from  water  or  any 
foreign  substances  to  prevent  arc¬ 
ing  and  shorting.  It  should  have  a 
low  viscosity  for  rapid  transfer  of 
heat  or  the  transformer  will  burn 
out  and  catch  fire.  Important,  too, 
is  the  stability  of  the  oil— high  tem¬ 
peratures  cause  seme  oils  to  break 
down  and  form  sludge.  This  sludge 
slows  the  circulation  of  the  oil  and 
impedes  cooling.  If  this  process 
continues,  sludge  residues  can 
plug  up  lines  and  stop  circulation. 


The  superior  quality  of  this  oil  is 
typical  of  theefforts  made  by  Union 
Oil  to  understand  and  furnish  the 
petroleum  needs  of  industry  with 
highly- developed,  scientifically- 
accurate  products. 


at  50-60  seconds  Saybolt  Universal 
at  100°  F.  A  Snyder  Life  Test  that 
exceeds  40  days  indicates  remark¬ 
able  oxidation  stability,  providing 
maximum  speed  of  circulation  and 
resultant  cooling. 


Another 


Success-Tested  Product 


SANGAMO  ELECTRIC  COMPANY 


Even  Father  Time  himself  must  have  been  intrigued  by  this  intricate 
422  B.C.  gadget  to  measure  the  span  of  his  passing  years.  "What  is  it?" 
he  may  have  asked,  and  the  explanation  undoubtedly  was  "Why,  it's 
a  clepsydra!"  This  device,  operated  by  water  flowing  regularly  through 
a  golden  gate,  filled  a  large  vessel.  The  water  level  was  Indexed  by 
simply  dividing  the  time  from  sunrise  to  sunset  by  twelve,  with  the 
floating  maidenly  figure  pointing  out  the  hours  from  one  to  twelve. 
Would  a  "three-minute"  egg  be  hard  boiled  with  this  method  of  meas¬ 
urement;  if  the  vessel  was  full;  or  empty?  How  would  it  be  affected 
by  a  hot,  or  by  a  cold  day?  Yet,  this  was  the  conception  of  accurate 
measurement.  Compare  it  with  today's  high  standard  of  measurement 
of  electricity  set  and  met  by  the  electric  utilities  and  the  manufacturers 
of  watthour  meters. 


“On(yMeM44i/i£^tne/nt  id  ^tm/rufed 
the  mein. . ” 


WAR  BONDS  MAKE 
UNCLE  SAM  MORE 
POWER-fu// 
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RELIABLE 

Connectors 


Save  Time 

by  using 
solderless  connectors 
with  accurately  fitting 
precision  threads  which 
insure  easy,  permanent 
installations. 


Save  Copper 

by  using 
these  connectors  which 
ore  good  os  new  after 
being  salvaged. 


EASY  TO  INSTALL 
LOW  IN  COST 


BDLLETinS 

(fata  bookSf  etc, _ 

j  V-Belts  and  Sheaves  (317) 

A  44-page  bulletin  describes  the  Allis- 
I  Chalmers  line  of  fractional  horsepower  Tex 
\  rope  V-belts  and  sheaves.  Simplified  engi- 
I  neering  data  for  fractional  horsepower  drives 
and  working  formulas  are  included.  The  book¬ 
let  is  illustrated  with  photographs,  drawings 
and  selection  tables. 


Electronic  Tube  Chart  (3 1 8) 

A  selection  chart  of  electronic  tubes  for 
industry  has  been  prepared  by  General  Elec¬ 
tric  Co.  In  the  two-page  data  sheet  is  infor¬ 
mation  in  tabular  form  on  each  type,  simpli¬ 
fying  selection  of  the  proper  tube  for  a  par¬ 
ticular  application. 

I  Relays  (319) 

General  Electric  Co.  describes  its  Type 
HDD  percentage-differential  relays  in  a  12- 
page  bulletin.  This  bulletin  gives  character¬ 
istics,  construction  and  operation  details. 
Diagrams  and  photographs. 

Aircraft  Motors  (32C) 

A  28-page  booklet  issued  by  Emerson  Elec¬ 
tric  Mfg.  Co.  describes  its  aircraft  motors. 
Features  of  the  motors,  according  to  the 
manufacturer,  are  high-speed  operation  and 
light  metal  construction. 


Cold  Cathode  Lighting  (321) 

In  a  bulletin  on  cold  cathode  lighting  trans¬ 
formers,  Acme  Electric  &  Mfg.  Co.  defines  the 
type  of  lighting,  discusses  its  advantages  and 
gives  pictures  and  data  on  several  installa¬ 
tions. 


Control  Bus  Batteries  (322) 

Electric  Storage  Battery  Co.  has  a  new  hand¬ 
book  on  control  bus  batteries.  The  booklet 
discusses  the  method  of  calculating  storage 
batteries  of  switch  gear  control,  capacity  of 


storage  batteries  at  various  rates,  effects  ot 
low  temperature,  methods  and  requireme 
of  automatic  charge  control  and  necessai, 
characteristics  of  motor-generator  sets  an : 
rectifiers.  Information  includes  types  and  s* 
of  battery  racks  and  proper  location  of  stor 
age  batteries. 

Signal  Systems  (323j 

Cannon  signal  systems  for  hospitals  are  de-  I  j 
scribed  by  the  company  in  a  16-page  booklet. 
Included  are  architects'  specifications,  wiring 
layout  for  a  signal  system  and  comparative 
catalogue  numbers  on  the  equipment, 

Air  Condensers  (324) 

Barker  &  Williamson  in  a  four-page  pair 
phlet  gives  information  on  its  Type  CX  vari¬ 
able  air  condensers  for  heavy-duty  require- 
ments. 

Safety  Booklet  (325) 

A  safety  booklet  is  being  distributed  to  iti 
women  employees  by  General  Electric  Co. 
This  booklet  is  directed  to  women  working 
on  machines  and  in  men's  jobs. 


Rectifiers  (326)  - 


General  Electric  describes  Ignitron  mercury 
arc  rectifiers  for  501-kw.  and  higher  ratings 
250  to  900  volts,  in  a  36-page  bulletin  recently 
published.  Advantages,  design  and  mechanics' 
construction  of  these  rectifiers  is  covered  Ir 
the  publication.  Illustrated  by  photograph; 
and  diagrams. 


Connectors  (327) 

Burndy  Engineering  Co.  has  a  new  cata¬ 
logue  of  its  Hydent  connectors.  The  64-page 
publication  illustrates  and  gives  data  for 
various  applications  of  these  indent  type  con¬ 
nectors. 


Turbosupercharger  (328) 


"They're  Turbosupercharged"  is  the  title  or  | 
a  booklet  issued  by  General  Electric  in  its  i 
series  describing  the  company's  history  and  | 
research  activities.  This  bulletin  describes  the  ^ 
construction  of  the  turbosupercharger,  points 
out  where  it  differs  from  the  geared  super- 1 
charger  and  lists  its  advantages  in  aviation.  | 
Illustrated.  | 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco,  4,  California  J 
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Please  send  me  information  about  following  CIRCLED  items:  j| 
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301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

Name . Company* . Title* . 

Address . 

*  Please  include  your  company's  name  and  your  position,  as  we  cannot  ask  manufacturers 
to  furnish  literature  unless  you  do. 


HOW  BIG  IS  TAPE?  Just  as  big  as  the  broken 
wire  it  restores  to  service — or  the  tank 
it  helps  to  build.  Big  enough  for  it  to  be 
important  that  the  Armed  Forces  and 
War  Industries  have  first  call  on  our  pro¬ 
duction  of  IT.  S.  friction  and  splicing  tape. 


FIRST  AID  FOR  CANNIBALS 

Down  in  the  South  Pacific,  ground  crews  cheerfully  turn 
cannibals ...  aU  for  the  sake  of  keeping  planes  in  the  air.  A 
plane  limps  home  after  downing  a  Zero . . .  scatters  to  a  lameduck 
landing ...  and  is  immediately  looked  over  by  the  "grease 
monkeys”  and  mechanics.  Then . . .  they  turn  cannibals.  That’s 
what  they  call  the  boys  who  snatch  parts  from  planes  to 
repair  others.  Other  planes,  too  badly  shot  up  to  be  flown 
again,  are  kept  as  a  sort  of  salvage  depot.  Parts,  from  landing 
wheels  to  sparkplugs  are  used  again  in  other  planes . . .  used 
again  and  again. 

Right  there  is  where  tape  comes  in.  Without  it,  many 
emergency  repairs  could  not  be  made . . .  wire  could  not  be 


spliced ...  parts  could  not  be  fastened  in  place...  planes  could 
not  again  leave  the  ground. 

A  roll  of  tape  in  itself  is  a  mighty  little  thing.  But... in 


SECURITY  ON 
ALL  FRONTS 


actual  use  by  the  Armed  Forces,  by  war  industries  it  gets  as 
big  as  the  job  it  is  called  upon  to  do. 

Listen  to  the  Philharmonic  Symphony  program  over  the  CBS  net- 
ii'ork  Sunday  afternoon,  3:00  to  4:30  E.  TV.  T.  Carl  Van  Doren 


and  a  guest  star  present  an  interlude  of  historical  significance. 


UNITED  STATES  RUBBER  COMPANY 

1230  SIXTH  AVENUE  •  ROCKEFELLER  CENTER  *  NEW  YORK  20,  N.  Y. 


j 


46 


Electrical  West — Vol.  92,  No.  T 


Woman's  Ptaee  is—? 


N  0Fr.(^L01Ei)  saying  of  Dr. 
Johnson  states  that,  “A  man  is 
better  pleased  when  he  has  a 
good  dinner  on  the  table  than  when  his 
wife  talks  Greek.”  Yet  despite  this  in¬ 
ference  that  woman’s  place  is  in  the 
home,  a  recent  survey  among  feminine 
war  workers  has  given  tomorrow’s 
planners  in  the  electrical  industry 
something  to  worry  about.  Thirty-five 
women  in  each  100  interviewed  ex¬ 
pressed  themselves  to  the  alarming  fact 
that  they  had  no  intention  of  ever  re¬ 
turning  to  the  kitchen. 

Even  Electra  agrees  that  this  is  a 
sorry  state  of  affairs.  It  is  like  the 
miller’s  daughter  refusing  Rumpelstilt- 
skin  her  first  offspring  after  she  had 
accepted  his  swiftly  spun  gold. 

For  thirty  years  inventive  minds 
have  rearranged  the  kitchen  into  a 
place  of  beauty,  chrome-plated  its 
equipment,  yet  many  womenfolk  seem 
to  regard  these  efforts  as  so  many  false 
decoys.  With  swift  and  adventuresome 
wings  they  are  headed  south  into  the 
discordant  and  choppy  seas  of  busi¬ 
ness.  Where  Grandma  dozed  contented¬ 
ly  in  front  of  a  black  coal  stove,  or 
w’ith  hands  clasped  to  show’  keen  satis¬ 
faction  at  having  baked  an  unscorched 
omelet  in  the  Dutch  oven,  modern 
w’omen,  for  reasons  known  only  to 
themselves,  decline  the  attractions  of 
the  finest  kitchen  the  world  has  ever 
known. 

It  seems  not  important  that  tomor- 
row’’s  kitchen  tasks  will  be  accelerated 
and  refined.  Nor  can  we  believe  that 
wives  and  sweethearts  are  unaware  of 
new  culinary  thrills  awaiting  them. 
Oven-j>eeking  is  made  unnecessary  bv 
the  new  all-glass  range;  meals  will  cook 
under  pressure  in  less  time  than  it 
takes  to  set  the  table;  dishwashing  will 
be  a  thing  of  the  past;  the  w’alls  con¬ 
tain  health  devices,  and  can  be  painted 
with  illuminated  designs  at  will.  Yet 
a  lot  of  women  want  none  of  it. 

A  glance  at  past  literature  anent  tlie 


kitchen  proves  con¬ 
clusively  that  stray¬ 
ing  from  the  hearth 
is  no  fault  of  the  ad- 
vertising  man. 
Booklets  skillfully 
couched  in  swoon¬ 
ing  rhetoric  have 
pointed  out  that  no 
woman  with  a  pulse 
count  under  ninety 
could  resist  the  new 
technique  of  freez¬ 
ing  unit,  or  cooker 
pot.  Testimonials 
and  marvelously-col¬ 
ored  illustrations  of 
beef  ring  and  carrot 
strips,  copy  penned 
in  iambic  pentame¬ 
ter  have  welcomed 
women  into  the  lit¬ 
tle  room  that  embraces  the  kitchen 
sink.  Advertising  men  cannot  possibly 
l)e  blamed  for  women’s  exodus  into  in¬ 
dustry.  Women  have  forsaken  the  home 
because  women  are  emancipated. 

Women  are  tired  of  l)eing  a  little 
lower  than  the  angels,  loved  from  afar 
while  the  better  half  is  subduing  na¬ 
ture  and  founding  empires.  Somehow 
she  has  gained  the  idea  that  it  is  her 
heaven-born  duty  to  go  out  and  reform 
the  world,  be  a  leader  in  society,  and 
hum  and  hurry  as  she  seizes  an  oil  can 
for  the  purpose  of  alleviating  the 
squeak  of  a  hoist.  The  question  that 
faces  industry  is  this:  What  can  be 
done  about  it? 

What  can  be  done  to  bring  our  stray 
lambs  back  into  the  fold?  Between 
hours  spent  improving  the  sliding 
trays  and  the  disposal  unit,  surely  in¬ 
dustry  has  need  to  recreate  some  of 
the  spiritual  values  that  gave  content¬ 
ment  to  women  of  yesterday.  Perhaps 
the  appeal  is  to  be  found  in  mother¬ 
hood.  Perhaps  we  need  less  rugged  in¬ 
dividualism,  less  collectivism,  and 
more  glamour  to  the  family  unit.  If 
the  numerous  magic  servants  operated 
by  electricity  have  encouraged  women 
to  want  excess  leisure,  and  completely 
escape  the  kitchen,  then  }>erhaps  more 
emphasis  need  be  placed  on  the  crea¬ 
tive  results  of  kitchen  activity.  If  the 
confines  of  kitchen  walls  have  given 
w’omen  a  sense  of  isolation,  then  per¬ 
haps  consideration  should  be  given  to 
methods  which  w’ill  engender  partici¬ 
pation,  which  will  make  her  “belong.” 

Planners  for  the  industry  must  come 
forward  w’ith  a  solution  to  our  dilem¬ 
ma.  In  the  meanwhile  a  few  concrete 
suggestions  may  be  in  order.  For  in¬ 
stance,  where  now’  the  garage  occupies 
the  front  of  the  house,  it  may  be  wise 
to  let  the  kitchen  overlook  the  street 
and  install  transparent  walls  so  neigh¬ 
bors  and  passers-by  may  point  w’ith  ap¬ 
proval  and  respect  to  the  fact  that  Mrs. 
Blank  is  busy  in  her  kitchen.  Again 


the  kitchen  needs  more  space.  Not 
that  we  suggest  a  long  plush  seat  to  ac¬ 
commodate  the  weary  postman,  milk¬ 
man  or  grocer  boy,  but  the  kitchei 
needs  several  soft  chairs  for  the  cock¬ 
tail  hour  where  friend  hubby,  accom¬ 
panied  by  Joe  and  Bill,  may  sink  in 
comfort  and  chat  about  events  of  the 
day  while  Electra  prepares  the  evening 
meal.  Such  attention  should  flatter  and 
please  her. 

It  may  l>e  worth  a  second  thought 
to  install  more  mirrors  and,  in  an  era 
of  factory  grime,  stress  women’s 
beauty.  Perhaps  spigots  should  be 
arrayed  across  the  kitchen  sink,  corner 
drug  store  fashion,  where  Friend 
Hubby,  Joe  or  Bill  may  push  a  valve 
and  provide  Electra  with  a  bromo- 
seltzer,  hand  lotion,  or  a  dry  martini. 
In  the  kitchen,  too,  “no  stoop,  no 
squint”  still  confronts  the  housewife. 
Perhaps  small  elevators  can  be  in¬ 
stalled  in  front  of  refrigerator  and 
range  so  that  Electra  need  not  bend 
forw’ard  unbecomingly,  but  by  press¬ 
ing  a  button  can  descend  into  the  floor 
until  her  eye  is  level  with  the  electric 
thermostat,  and  ascend  again  as  be¬ 
comes  an  angel. 

These  simple  innovations  should 
raise  woman  from  the  state  of  subjec¬ 
tion  and  make  her  co-ruler,  a  thing  she 
desires.  They  give  her  temporary  par¬ 
ticipation  in  the  world  of  mighty  man, 
and  in  the  meanwhile  we  trust  that 
planners  for  the  electric  industry  will 
thing  of  something  better.  As  a  mat¬ 
ter  of  fact,  some  of  the  wizardry  of 
the  electronic  engineers  could  be  de¬ 
voted  to  kitchen  glamourization. 

OUR  particular  guest  one  evening 
recently  had  the  reputation  in 
Washington  for  his  ability  to  define 
even  the  most  complicated  military 
situations  in  simple  language.  Strateg\ . 
he  told  us.  was  the  plan;  tactics,  the 
execution  of  the  plan  and  logistics,  the 
supplying  of  the  wherewithal  to  exe¬ 
cute  the  plan. 

“That  lady,”  he  said  pointing  to 
Electra,  “knows  what  I  mean.  You  call 
up  from  the  office  about  three  o’clock 
in  the  afternoon  and  announce  that 
you  are  bringing  a  big  customer  from 
Chicago  home  to  dinner.  That’s  stra 
tegy.  From  then  on  she  handles  th» 
logistics  and  tactics.  She  has  to  get  all 
of  the  things  which  go  to  make  up  a 
creditable  meal  and  then  see  that  the- 
are  served  in  a  manner  in  which  both 
of  you  can  take  pride.  So  the  logistic- 
and  tactics  are  her  problem.” 

“Were  my  problem,”  Electra  said 
“Now  I’d  tell  him  to  take  them  to  { 
hotel,  thus  making  me  the  strategist 
and  giving  him  the  tactics  and  lo 
gistics.” 

A  woman  may  know  nothing  o 
either  logic  or  logistics,  but  leave  it  t- 
her  to  swing  the  tactics  her  way. 
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mVABLB  POWER  FOR  RECONVERSION! 


SEND  FOR  THIS  NEW  BOOKLET  TODAY 
FOR  UP-TO-THE-MINUTE  DATA  ON 

•  SINGLE-FEEDER  UNIT  SUBSTATIONS 

•  MULTI-FEEDER  UNIT  SUBSTATIONS 

•  PORTABLE  SUBSTATIONS 


In  war  or  in  peace,  Westinghouse  Self-Pro¬ 
tected  Unit  Substations  offer  the  fastest  and 
most  economical  way  to  meet  either  stable  or 
changing  load  requirements.  This  new  bulletin 
shows  how  Westinghouse  Unit  Substations — 
because  of  their  compact  unit  construction — 
save  materials;  save  man-hours;  save  space. 

The  bulletin  illustrates  the  timesaving  acces¬ 
sibility  of  every  part  and  shows  how  Westing¬ 
house  Unit  Substations  combine,  better  than 
any  other  substation,  voltage  regulation,  service 
continuity,  flexibility,  efficiency  and  safety. 


Specification  guides,  section  views,  ratings, 
weights  and  dimensions  in  this  book  place  at 
your  finger  tips  information  you  need  to  help 
you  plan  for  today’s  needs  and  tomorrow’s 
reconversion. 

Ask  for  booklet  B-3238  from  your  Westing¬ 
house  Office  or  write  to  Westinghouse  Electric  85 
Manufacturing  Company,  East  Pittsburgh,  Pa. 


PLANTS  IN  25  CITIES.. 


OFFICES  EVERYWHERE 


westinghouse  unit  substations 

J-970B4 
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I 

Lp  wB  b*  1  A.  N.  WII-l-1  AM» 

F*  ■wgaioKN''' 


NEWCOMB  CARLTON 
CH^MAN  or 


J.  C.  WII-l_EVER 
fir*t 


bci  hcfcof.  uihich  «»«  hcrtbu  cgfced  to 


accountTno  inform*'*'^'* 


time  filed 


1944,  FEB.  17 


10  OUR  customers:  COBDIHONS  aRD  PROCEDURES 

coniinuing  our  survey  of  the  ER  ihdustry  over  a  period  of 

IHAT  have  beeh  exisiehi  in  the  ,,  30„e  of  these  policies 

years,  we  are  3J4HIIAL  BENEFITS  TO  ALL  BRANCHES  OF  THE 

cannot  help  but  result  in  s  jo  ihe  general  public, 

electrical  industry,  to  all  custom  measures,  we  will,  in 

A3  our  3--  institute  SUCH  CHANGES  AS 

line  with  our  CO^^IST  0^  WARRANT. 

experience  and  consid  .clearance 

at  this  time  we  feel  ^y^yyyyANo  CASES  WHICH  ARE  USED  FOR 

OF  the  DECKS"  qur  MANUFACTURE. 

XHE  SHIPMENT  OF  PR  ^oN  CONTAINERS  WILL 

effective  march  1.  ge»eR  or  deposit  will  be 

be  shipped  on  a  "NO  CHARGE"  BASIS  AND 

„„„  „  iHis  plan  will  receive  THE 
WE  HAVE  CONFIDENCE  THAI  oraW  ELIMINATING  AS  IT 

SUPPORT  AND  COOPERATION  “yyVy.y.OONSUMING  METHOD  OF  HANDLING 
OOES  THE  PRESENT  “SI^  OENERAL  CABLE  CORPORATION 

CONTAINERS.  H  IS  REft^S  RETURNED  PROMPTLY,  FREIGHT  COLLECT. 

returnable  type  containers  be  RETUR 

WE  WILL  ALLOW  3^^°”  "HfcnToU  HAVE  PAID  FOR.  PROVIDED 
been  billed  for  as  contain  before  FEBRUARY  28,  1945. 

they  are  ™ED  in  ^=^C0»y  FOR  THE  RETURN  OF  CONTAINERS 

after  THAI  DATE.  CONCERNED  WILL  DETERMINE  THE 

the  cooperative  j,  continue  it. 

effectiveness  of  our  . . . 
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FOR  LASTING,  DEPENDABLE  SERVICE. 

rely  on 

these  6  advantages 
of  Transite  Dncts 


/ 


Inorganic  .  .  .  made  of  an  asbestos  and 
cement  composition  compressed  under 
great  pressure.  This  provides  perma¬ 
nence  and  strength.  These  ducts  are 
also  immune  to  rust  and  rot. 
Permanently  smooth  bore  .  .  .  long 
M  cable  pulls  and  replacements  are  made 
^  easier.  Danger  of  damage  to  cables  is 
minimized. 

Easily  and  quickly  installed  .  .  .  long, 
light-weight  lengths  and  simple  assem¬ 
bly  method  assure  rapid,  economical  in¬ 
stallation. 

Immune  to  electrolysis  .  .  .  being  en¬ 
tirely  inorganic  and  non-metallic,  these 


ducts  are  not  affected  by  electrolysis  or 
galvanic  action. 

Lower  cable  temperatures  ...  an 

advantage  resulting  from  a  relatively 
high  rate  of  heat  dissipation. 

Incombustible  .  .  .  won’t  contribute  to 
the  formation  of  dangerous  smoke, 
gases,  or  fumes.  If  burnouts  do  occur, 
these  inorganic  ducts  provide  maximum 
protection  to  adjacent  cables  and  per¬ 
mit  easy  removal  of  damaged  conductor. 

For  complete  details  on  Transite  Ducts, 
write  for  Data  Book,  DS-410,  Johns- 
Manville,  22  East  40th  Street,  New 
York  16,  N.  Y. 


JOHNS^MANVILLE  TRANSITS  DUCTS 


TRANSITE  CONDUIT  TRANSITE  KORDUCT 


KILOWATT-HOURS  POOLED  FOR  WAR 


WITHOUT  building  a  single 
power  plant,  135,0(X)  horse¬ 
power  of  additional  electrical 
generating  capacity  has  gone  to  war 
in  the  Pacific  Northwest  through  com¬ 
plete  interconnection  of  all  major 
power  systems  in  a  five-state  area.  This 
super  power  pool,  which  has  harnessed 
every  available  kilowatt-hour  of  elec¬ 
trical  energy  and  made  it  available 
uherever  needed,  is  the  Northwest’s  all- 
out  power  contribution  to  war  produc¬ 
tion.  It  is  a  war  drama  with  peacetime 
implications  that  can  have  a  far  reach¬ 
ing  influence  on  the  industrial  future 
of  this  region. 

This  wartime  pooling  of  4*4  million 
horsepower  of  electrical  generating  ca¬ 
pacity  into  one  of  the  world’s  greatest 
power  reservoirs  combines  power  re¬ 
sources  of  all  private,  municipal  and 
federal  systems  in  the  states  of  Oregon. 
Washington,  Montana.  Idaho  and 
Utah.  Because  of  the  great  diversity 
of  power  resources  of  the  eleven  major 
systems  that  comprise  the  pool  and  the 
diversity  or  difference  in  character  of 
loads  and  times  of  power  demands  it 
was  found  possible  after  the  pool  was 
formed  to  place  135,000  horsepower 


4  ^ 


or  1(K),000  kilowatts  of  additional  load 
on  the  combined  systems.  This  is 
enough  power  to  build  one  10.(X)0-ton 
Liberty  ship  every  day,  or  turn  out 
(censored)  Flying  Fortresses  a  day, 
or  to  produce  275,000  pounds  of  alu¬ 
minum  every  24  hours. 

Besides  this,  the  pool  has  enabled 
regions  with  little  war  load  to  pump 
surplus  power  into  the  13,(K)0-mile 
web  of  interconnecting  power  trans¬ 
mission  lines  and  make  it  available 
where  needed.  It  lias  saved  the  burn¬ 
ing  of  thousands  upon  thousands  of 
barrels  of  critical  fuel  oil  and  thou¬ 
sands  of  tons  of  coal  by  substituting 
hvdro  power  instead  from  somewhere 
in  the  pool.  Interconnection  has  also 
proved  a  good  neighbor  arrangement 
whereby  all  systems  pitch  in  and  help 
another  that  may  be  in  trouble,  per¬ 


haps  due  to  storms.  Systematic  sched¬ 
uling  of  shut-downs  for  repairs  has 
been  made  possible  so  that  no  two 
large  generating  units  are  out  of  serv¬ 
ice  at  the  same  time,  a  very  important 
factor  in  assuring  maximum  power 
output  from  all  plants.  A  carefully 
worked  out  regional  disaster  relief  pro¬ 
gram  was  also  set  up  by  pool  mem¬ 
bers.  Under  this  ail  available  emer¬ 
gency  equipment  and  personnel  were 
listed  and  furnished  to  each  member 
for  use  in  case  of  disaster.  This  pro¬ 
gram  went  so  far  as  to  contemplate 
robbing  equipment  in  service  for  spare 
l)arts  if  urgently  needed  to  restore 
service  elsewhere. 

INkiI  Saves  $23,000,000 

Of  even  greater  importance  than  the 
saving  of  .S2.5.000,()(X),  which  would 
have  been  the  cost  of  building  a  100,- 
(M)0-kw.  power  plant  and  transmission 
lines,  was  the  fact  that  this  power  was 
immediately  made  available  for  war 
production.  Mere  cost  would  have  l>een 
incidental  to  the  critical  copper,  steel, 
manufacturing  facilities  and  manpower 
that  would  have  been  required,  to  say 
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PUGET  SOUND 
POWER  a  LIGHT  CO. 


SEATTLE  CITY  LIGHT 


UTAH 

POWER  a  LIGHT  CO. 


BONNEVILLE 
POWER  ADM. 


CITY  OF  TACOMA 


PACIFIC  PWR.a  LT. 


200MW 


220KV 


IDAHO 
POWER  CO. 


>.60KV 


PORTLAND 
GENERAL  ELECTRIC 


NORTHWESTERN 


ELECTRIC  CO. 


48MW»60KV 
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nothing  of  the  all-important  factor — 
time. 

Yet  the  joining  of  a  few  power 
transmission  lines  between  existing  in¬ 
terconnected  systems  formed  this  super 
power  pool  and  produced  the  equiva¬ 
lent  of  a  lOOjOOO-kw.  power  plant 
seemingly  out  of  thin  air.  It  does  not 
mean  that  a  power  shortage  was 
averted,  because  none  was  ever  threat¬ 
ened.  but  it  did  permit  just  that  much 
more  war  load  to  be  centered  in  the 
Pacific  Northwest. 

This  newly  found  100,000  kw.  of 
power  all  came  about  through  what 
engineers  call  diversity^  which  is  a 
technical  way  of  saying  that  all  of  the 
eggs  are  not  in  one  basket.  Diversity 
means  that  there  is  a  difference  in 
power  producing  capabilities  in  the 
several  watersheds  encompassed  by  the 
pool.  Precipitation  and  runoff  vary 
greatly  in  these  watersheds  throughout 
the  seasons  of  the  year.  If,  for  in¬ 
stance,  there  is  a  shortage  of  power  in 
the  Puget  Sound  region,  then  the 
needed  energy  may  be  supplied  from 
plants  in  eastern  Washington,  Mon¬ 
tana.  Idaho  or  Utah,  over  this  web  of 
13,000  miles  of  interconnecting  high- 
voltage  transmission  lines. 

There  is  another  kind  of  diversity 
too,  which  is  the  difference  in  char¬ 
acter  of  loads  on  the  eleven  major  sys¬ 
tems  that  comprise  the  pool.  Maximum 
power  demands  do  not  occur  at  the 


same  time  on  each  system  and  when 
ail  systems  are  interconnected,  the 
j)eak  demand  of  the  combined  systems, 
or  the  pool,  is  considerably  less  than 
the  sum  of  all  the  individual  system 
peaks.  Further  benefit  from  this  type 
of  diversity  is  gained  by  the  fact  that 
the  systems  are  in  different  time  zones, 
extending  as  they  do  over  an  area 
roughly  one-sixth  that  of  the  entire 
nation.  Systems  peaks  are  staggered  as 
much  as  half  an  hour  as  a  result. 

This  vast  reservoir  of  electric  power, 
that  has  harnessed  together  more  than 
4^/2  million  horsepower,  intrigues  even 
the  imagination  of  the  engineers  who 
created  it.  Its  potentialities  are  so  great 
and  it  portends  such  a  promising  fu¬ 
ture  for  the  power  industry  of  the 
Northwest  that  its  full  possibilities 
are  not  yet  fully  explored.  Yet  the 
power  companies  of  this  region,  who 
pioneered  in  interconnecting  their  sys¬ 
tems  for  mutual  benefit,  had  them¬ 
selves  for  years  been  designing  the  pat¬ 
tern  for  this  great  interconnection  of 


systems  and  complete  pooling  of  all 
power  resources  in  the  five-state  area. 


History  of  Interconnection 


Circle  diagram  of  Norfhwesf  power 
pool.  Generation  figures  in  megawatts 
in  some  cases  are  name-plate  ratings 
and  in  other  cases  are  overload  capaci¬ 
ties.  Tie-line  capacities  are  in  some 
cases  limited  by  transformers  at  tie 
points;  or  system  stability,  losses,  or 
voltage  levels  may  be  limiting  factors 


Tying  together  of  the  private  power 
systems  of  the  Northwest  began  way 
back  in  1915.  When  the  Milwaukee 
railroad  was  electrified  in  1918,  and 
the  systems  of  The  Washington  Water 
Power  Co.  and  the  Puget  Sound  Power 
&  Light  Co.  were  tied  together  through 
the  railway’s  110,000-volt  transmission 
line,  interconnection  took  its  first  big 
forward  stride.  The  municipal  systems 
of  Seattle  and  Tacoma  were  intercon¬ 
nected  in  1923  for  mutual  aid  and,  in 
1938,  Puget  Sound  Power  &  Light  tied 
in  to  form  a  three-system  pool. 

The  Washington  Water  Power  Co. 
and  the  Montana  Power  Co.  were 
interconnected  in  1923;  Northw'estern 
Electric  and  Portland  General  Electric 
in  1925;  Utah  and  Idaho  Power  com¬ 
panies  in  1928,  and  Northwestern  Elec¬ 
tric,  Pacific  Power  &  Light  and  The 
Washington  Water  Power  Co.,  in  1930. 
When,  in  1941,  a  154,000-volt  line  was 
built  to  tie  in  Montana  Powder  and 
Utah  Power,  there  was  formed  a  six- 
company  pool  of  the  Electric  Bond  & 
Share  Co.  systems  in  Oregon,  Wash¬ 
ington,  Montana,  Idaho  and  Utah.  This 
pool  operated  for  more  than  a  year  be¬ 
fore  the  larger  pool  was  formed.  Oper¬ 
ating  technique  that  had  been  worked 
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out  and  the  resource  data  that  had 
been  compiled  in  this  operation  as¬ 
sured  success  of  the  larger  pool  from 
the  start. 

Bonneville  joined  Seattle  and  Ta¬ 
coma  in  1941.  In  July  of  1942,  the 
radiating  transmission  lines  from  the 
Bonneville  and  Grand  Coulee  power 
projects,  operated  as  the  Bonneville 
Power  Administration,  were  tied  into 
the  existing  web  of  transmission  lines 
to  form  the  present  eleven-member 
super  pool.  One  hundred  and  fifty 
power  plants,  130  privately-owned  and 
20  publicly-owned,  make  up  this  great 
power  reservoir  with  generator  rating 
of  3.353,500  kw.  or  4,500,000  hp.  Ap¬ 
proximately  2,933,500  kw.  of  this  is 
hydro  and  the  balance,  420,000  kw..  is 
in  steam  generating  capacity. 

These  eleven  power  systems  are 
grouped  into  ten  units  for  purpose  of 
pool  operation  and  comprise:  Portland 
General  Electric  Co.;  Northwestern 
Electric  Co.;  Tacoma  City  Light; 
Seattle  City  Light ;  Puget  Sound  Power 
&  Light  Co.;  Bonneville  Power  Ad¬ 
ministration;  The  Washington  Water 
Power  Co.,  and  Pacific  Power  &  Light 
Co.,  operating  as  a  unit;  Montana 
Power  Co.;  Utah  Power  &  Light  Co., 
and  the  Idaho  Power  Co.  Several  other 
important  sources  of  generation  are 
represented  bv  some  one  of  the  pool 
members,  such  as  Eugene,  Ore.,  and 
Centralia,  Wash.,  municipals,  repre¬ 
sented  by  Bonneville.  In  addition  there 
are  a  number  of  industrial  power 
plants,  including  sawmills  and  pulp 
and  paper  mills,  that  feed  appreciable 
amounts  of  power  into  several  of  the 
pool  member’s  systems  and  thus  are 
doing  their  bit  for  war  power,  too. 

A  glance  at  the  accompanying  dia¬ 
gram  will  give  some  idea  of  the  com¬ 
plexity  and  magnitude  of  this  inter¬ 
connected  system.  It  extends  from 
Portland  and  Seattle  on  the  west  to 
Fort  Peck,  Mont.,  nearly  over  to  the 
North  Dakota  border,  and  to  Salt  Lake 
City  on  the  east.  Transmission  distance 
from  Portland  or  Seattle  to  Salt  Lake 
City  is  1,100  miles.  The  interconnec¬ 
tion  extends  900  miles  from  east  to 
west  and  800  miles  from  north  to 
south. 

What  brought  about  formation  of 
this  power  pool,  why  is  it  so  note¬ 
worthy  and  of  such  great  economic 
importance  and  how  does  it  operate? 

Democracy  Fosters  Cooperation 

One  thing  the  European  and  Orien¬ 
tal  mind  cannot  understand  is  how  we 
in  this  country,  with  our  competitive 
enterprise  system  under  democracy, 
can  so  quickly  and  cooperatively  put 
over  a  great  undertaking.  Free  people 
with  incentive  can  accomplish  far 
more  than  a  regimented  people  being 
driven.  Our  amazing  war  production 


Voltpntiiry  pooling  of  Northwest  power  resoore^?, 
throili^  intereonuneetion  ininietiintely  reiensed  lOOs-  i 
OOO  kw.  for  new  war  loads.  025.OOO9OO#  was  saved^ 
More  important  was  the  saving  In  erltleal  materiahn 
and  manpow^er.  Vital  fnelgoil  and°eoal  were 
served.  Seht^nllng  of  maintenance  outages  In  hveS 
state  area  made  possible.  Continnity  of  power  snp^ 
ply  was  assured  and  disaster  relief  program  set  np^ 


in  only  two  years  time  is  ample  proof. 
The  cooperative  spirit  between  pri¬ 
vate  power  interests,  municipal  power 
systems  and  representatives  of  the  fed¬ 
eral  government,  that  functioned  so 
harmoniously  to  form  this  great 
Northwest  power  pool,  is  still  further 
evidence. 

Anv  diverse  political  opinions  that 
may  have  existed  w’ere  subjugated  to 
the  one  aim  of  winning  the  war.  Sec- 
retarv  Ickes  of  the  Department  of  In¬ 
terior  did  not  have  to  order  this  to  be 
done.  J.  A.  Krug  of  the  Office  of  War 
Utilities  did  not  have  to  issue  an  edict, 
but  when  he  suggested  the  desirability 
of  pooling  all  power  resources  in  the 
Northwest  by  complete  interconnection 
of  all  systems,  the  wheels  were  set  in 
motion  and  this  super  power  pool  was 
created. 

Many  of  the  private  systems  had 
been  operating  interconn-ected  for 
more  than  25  years  and  power  was 
regularly  moved  back  and  forth  be¬ 
tween  systems.  When  the  war  came 
along  and  created  demands  for  all  the 
power  the  Northwest  could  conceivablv 
produce,  it  required  only  a  few'  and 
comparatively  inexpensive  further  ties 
between  systems  to  create  the  North¬ 
west  power  pool.  Thus,  in  Julv  of  1942, 
this  pool  came  into  being  and  has  been 
operating  successfully  since  that  time. 

The  pool  can  be  likened  to  an  im¬ 
mense  water  svstem  with  a  number  of 
reservoirs  all  intertied  with  an  exten¬ 
sive  pipe  line  system,  to  which  there 
are  connected  a  number  of  steam 
pumping  stations  that  may  be  used  to 
pump  w'ater  into  the  system  from  wells 
to  augment  supply  in  case  there  is  a 
shortage  of  water  in  the  storage  reser¬ 
voirs.  From  this  svstem  would  be 
served  the  needs  of  cities,  industrial 
plants  and  the  farms. 

If  there  were  a  W’ater  shortage  in 
Montana,  water  might  be  pumped  into 
the  svstem  in  the  Portland  area  and 
shoved  along  tow'ard  Spokane,  and  a 
like  amount  of  w'ater  from  the  Spokane 
region  passed  on  along  to  Montana. 
Likewise,  if  there  is  a  shortage  of 
power  in  Seattle,  coal  may  be  burned 
under  boilers  of  steam  electric  stations 


in  Salt  Lake  City,  and  the  power 
pushed  along  from  one  system  to  an¬ 
other  so  that  it  immediately  becomes 
available  in  Seattle  to  build  ships  and 
Flying  Fortresses  and  to  cook  some 
war  worker’s  dinner  on  an  electric 
range. 

In  other  words,  power  is  pushed 
around  in  this  interconnected  electric 
system  just  like  the  water  would  be 
pushed  around  in  the  water  svstem. 
seldom  traveling  any  great  distance. 

Great  Diversity 

I'he  diversity  between  hydroelectric 
power  resources  of  the  pool  is  tremen¬ 
dous.  Many  of  the  plants  are  located 
on  streams  that  flow  into  the  Pacific 
from  the  western  slope  of  the  Cascade 
Mountains.  Several  of  the  largest 
plants  of  the  pool  are  located  on  the 
Columbia  River  or  its  tributaries,  in¬ 
cluding  Rock  Island  of  Puget  Sound 
Power  &  Light  and  Grand  Coulee  and 
Bonneville  on  the  Bonneville  system. 
There  is  great  diversity  between  the 
two  main  branches  of  the  Colund)ia 
itself.  One  main  fork  rises  in  the 
Canadian  Rockies  and  the  other,  the 
Snake  River,  rises  in  southern  Idaho, 
the  headwaters  of  the  two  being  some 
800  miles  apart  and  in  areas  of  en¬ 
tirely  different  rainfall  and  snowfall 
characteristics. 

Then  there  are  the  plants  of  the 
Montana  Power  system,  several  of 
which  are  located  on  the  Missouri 
River  that  finds  its  way  finallv  into 
the  Gulf  of  Mexico  at  New  Orleans 
via  the  Mississippi.  Plants  in  LTah  are 
located  on  streams  that  empty  into 
Great  Salt  Lake  in  still  another  large 
drainage  area. 

Precipitation  varies  w'idelv  in  the 
great  drainage  area  of  the  manv  water¬ 
sheds  that  produce  power  for  the  pool. 
When  there  is  a  low  water  year  in 
Montana,  there  may  be  ample  water 
on  the  Pacific  Coast,  and  power  can 
be  sent  into  Montana  from  the  west. 
Under  present  pool  operation,  power  is 
shifted  back  and  forth  in  such  a  way 
as  to  take  full  advantage  of  this  great 
diversity  in  water  resources  and  also 
to  use  all  available  hydro  power  be- 
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Hydro  —  Steam  —  and  Transmission 
—  the  three  basic  elements  that  go  to 
make  up  the  mighty  Northwest  power 
pool.  Kilowatt-hours  from  hydro  re¬ 
sources  like  those  of  Seattle  City  Light 
on  the  Skagit  River  are  pooled  with 
steam  generated  energy  from  such 
plants  as  Jordan  of  Utah  Power  & 
Light  through  a  network  of  13,000  miles 
of  transmission  of  which  Bonneville's 
220-kv.  lines  are  an  important  link 


ztme  and  the  peak  has  passed  and  the 
40,000  k\v.  can  be  pushed  back  to  the 
Coast.  Thus,  the  40,000  kw.  of  capacity 
serves  a  dual  purpose.  This  example  is 
slightly  fiction,  but  the  principles  in¬ 
volved  are  correct  and  it  serves  to 
show  one  of  the  important  ways  in 
which  the  formation  of  the  pool  re¬ 
leased  the  100,000  kw.  The  same  gen¬ 
erating  capacity  can  serve  several  de- 


(•f  the  pooled  system?  to  realize  the 
primary  resources  needed  for  carrying 
the  primary  loatf. 

2.  All  parties  should  cooperate  in 
order  to  provide  capacity  for  carrying 
the  maximum  anticipated  load  of  the 
|)ooled  systems,  after  which  economy 
of  power  production  for  the  pooled 
systems  should  govern  of>eration. 

3.  F’>ach  system  should  first  reserve 
to  itself  as  much  of  its  own  power  and 
energy  as  iS  needed  for  its  primary 
load  without  depending  upon  surplus 
interchanges  with  neighboring  systems, 
and  secondly,  it  should  cooperate  with 
adjacent  systems  to  assist  them  in 
meeting  their  power  and  energy  needs. 

4.  Delivery  of  surplus  hydro  or  fuel 
energy  should  be  in  the  following 
order  of  preference: 

a.  First  to  the  parties  who  currently 
need  it  to  carry  their  loads  after 
all  of  their  resources  are  being 
utilized. 

b.  Second  to  the  parties  who  can  use 
it  to  reduce  critical  fuel  consump¬ 
tion. 

c.  And  third  to  the  parties  who  can 


store  it  in  controllable  storage 
reserv(»irs  to  provide  additional 
primar\  resources  for  the  pooled 
systems. 

5.  Knergy  from  steam  stations 
should  be  utilized  in  the  order  of  in¬ 
creasing  relative  costs,  giving  consid¬ 
eration  t(»  system  losses  in  arriving  at 
these  costs,  unless  critical  fuel  condi¬ 
tions  govern. 

6.  Losses  in  a  system  caused  by 
interchange  transactions  are  the  dif¬ 
ference  between  those  htsses  that  actu¬ 
ally  occurred  and  those  that  would 
have  occurred  had  the  transaction  not 
taken  place,  or  if  the  energy  involved 
in  the  interchange  had  not  been 
generated. 

7.  Knergy  in  storage  on  a  system 
for  the  account  of  another  party  is  in 
that  reservoir  which  would  have  been 
drawn  u|)on  if  such  energy  had  not 
been  delivered  for  storage. 

3.  P'ach  f)arty  having  storage  reser¬ 
voir*;  has  first  rights  to  use  of  its  own 
storage  space,  whether  or  not  this 
space  is  occupied  by  water  constitut¬ 
ing  stored  energy  of  another  party. 
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tnands  for  power  because  the  demands 
tio  not  occur  at  the  same  time. 

Principles  of  Operiitioii 

At  the  time  the  p(»ol  was  formed 
there  was  developed  a  philosophy  ^)f 
oj)eration  without  which  many  difficult 
situations  might  have  arisen.  As  a 
gtiiding  principle,  the  pool  is  consid¬ 
ered  as  one  immense  system  and  everv 
effort  is  made  to  o{)erate  it  just  as 
though  it  was  under  one  management, 
rhis  means  that  the  m(*st  economical 
sources  of  power  are  utilized  first  un¬ 
less  there  are  some  extenuating  cir¬ 
cumstances. 

Twelve  principles  were  adopted  to 
govern  pool  operation  as  follows: 

1.  Interchange  transactions  are  to 
be  made  in  accordance  with  contracts 
l)etween  parties  then  in  effect.  How¬ 
ever.  these  should  not  limit  the  abilitv 
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9.  Any  specific  transfer  of  energy 
between  two  systems  may  be  made  in 
accordance  with  a  prearranged  sched¬ 
ule  set  up  for  a  transfer,  independent 
of  meter  readings.  The  algebraic  sum 
of  the  hourly  interchange  meter  read¬ 
ings  for  any  one  party  represents  the 
net  of  all  transfers  to  or  from  that 
party  during  each  hour. 

10.  Surplus  energy  sold  by  a  party 
is  in  general  the  highest  cost  energy 
in  that  system  produced  for  such  sale, 
i.e.,  that  energy  which  would  not  have 
been  produced  or  purchased  by  that 
party  if  this  interchange  transaction 
had  not  taken  place. 

11.  A  parly  having  surplus  energy 
has  the  right  to  allocate  this  energy 
according  to  prearranged  schedules 
among  the  purchasing  parties  directly 
connected  to  its  system. 

12.  An  interchange  transaction  can 
be  made  only  between  parties  directly 
connected  to  each  other  and  all  inter¬ 
connected  systems  that  may  be  affected 
will  be  given  notice  of  such  a  trans¬ 
action.  Interchange  transactions  will 
be  limited  to  the  capacity  of  the  inter¬ 
connected  network. 

These  principles  of  operation  have 
guided  the  pool  from  the  beginning. 
One  of  the  secrets  of  successful  opera¬ 
tion  of  the  pool  is  that  everything  done 
is  on  an  entirely  voluntary  basis. 
Nothing  is  compulsory.  Each  operator 
can  do  with  his  system  as  he  wishes. 
However,  no  arbitrary  stands  have 
been  taken  and  a  tribute  must  be  paid 
to  members  of  the  pool  for  their  fine 
spirit  of  cooperation.  The  pool  func¬ 
tions  just  as  though  it  were  one  large 
system  and  thus  maximum  benefits  of 
pooling  have  l)een  attained. 

OperalinfK  Oriianization 

Administration  of  all  matters  per¬ 
taining  to  pool  operation  are  in  the 
hands  of  an  operating  committee  com¬ 
posed  of  one  authorized  representative 
from  each  of  the  eleven  pool  members. 
Each  representative  has  been  given  full 
authority  by  his  management  to  act  in 
all  operating  matters  and  this  absence 
of  executive  interference  permits  the 
committee  to  decide  operating  matters 
on  an  engineering  and  economic  basis 
without  interference.  Experience  has 
shown  this  policy  to  be  another  impor¬ 
tant  factor  in  successful  pool  operation. 

Meetings  of  the  operating  committee 
are  held  about  once  a  month  and  are 
rotated  throughout  the  territory.  Each 
representative  is  privileged  to  bring 
with  him  such  members  of  his  own 
organization  as  he  may  elect  when  spe¬ 
cial  problems  are  to  be  discussed.  In 
addition  to  the  authorized  representa¬ 
tives  and  these  consultants  there  is  in 
attendance  also  the  coordinating  com¬ 
mittee.  mentioned  later.  At  these  meet¬ 
ings  operating  policy  is  discussed  and 


decided;  maintenance  schedules  are 
set  up;  telemetering  and  communica¬ 
tion  problems  are  w'orked  out;  plans 
are  made  for  the  elimination  of  bottle¬ 
necks  and  any  operating  bugs  that 
have  arisen  are  threshed  out.  A  real 
effort  is  made  to  solve  each  problem 
or  to  lay  plans  for  its  solution.  Minutes 
of  these  meetings  are  prepared  by  the 
coordinating  committee  and  a  copy  is 
sent  to  each  authorized  representative. 

Successful  pool  operation  depends 
upon  maintaining  close  contact  and 
comparing  of  notes  between  operating 


there  was  determined  the  most  critical  I 
water  year  for  the  pool  as  a  whole 
and,  based  upon  this,  a  tw’o-year  oper¬ 
ating  program  was  set  up.  This  pro¬ 
gram  is  under  constant  scrutiny  and 
is  revised  at  least  annually.  ' 

Included  in  this  study  is  the  esti¬ 
mated  operation  of  fuel  burning  plants  [ 
and  a  so-called  “rule  curve”  for  each 
reservoir  in  the  pool.  This  rule  curve 
is  a  day-to-day  schedule  of  reservoir 
elevations  to  be  maintained  and  gov¬ 
erns  each  system’s  operation.  By  ad¬ 
hering  to  these  rule  curves,  each  mem- 


committee  members,  dispatchers  and 
the  coordinating  committee.  In  addi¬ 
tion  to  these  monthly  meetings  of  the 
operating  committee  there  is  a  weekly 
Bell  telephone  conference  call  presided 
over  by  a  member  of  the  coordinating 
committee  with  all  parties  concerned 
“sitting  in.”  Each  pool  representative 
reports  in  turn  on  conditions  on  his 
system,  resource,  outlook,  maintenance 
outages  desired  and  brings  up  any  cur¬ 
rent  problems  for  discussion.  These 
telephone  conferences  have  proved  a 
highly  satisfactory  means  of  further 
coordinating  pool  operation. 

An  indispensable  factor  in  smooth 
running  of  the  pool  is  the  work  of  the 
coordinating  committee.  This  consists 
of  four  full-time  engineers  located  in 
a  central  office  who  are  kept  busy  with 
resource  studies  and  coordinating  and 
supervising  pool  operation.  One  of  the 
members  of  this  committee  acts  as 
chairman  of  the  operating  committee 
meetings. 

The  first  duty  of  the  coordinating 
group  was  to  make  resource  studies  of 
the  pool  from  data  largely  supplied 
from  long  years  of  records  of  the  in¬ 
dividual  pool  members.  Graphs  were 
worked  up  for  each  system’s  resources 
and  loads  over  a  period  of  years  and 
this  supporting  data  was  then  used  to 
make  a  master  resource  and  load 
graph  for  the  pool  as  a  whole.  This 
study  is  shown  in  one  of  the  accom¬ 
panying  illustrations.  From  this  study 


Large  blocks  of  energy  from  plants  of  ! 
the  Idaho  Power  Co.,  like  the  36,000- 
hp.  American  Falls  plant  shown  here, 
are  transported  via  interconnected  sys¬ 
tems  to  war  industries  in  Portland  and 
Seattle,  more  than  1,000  miles  away 

ber  is  utilizing  his  resources  in  accor¬ 
dance  with  the  coordinated  operating 
program  for  the  pool  as  a  whole,  and 
thus  nothing  is  done  to  upset  the 
master  plan  as  laid  out  by  the  co-  | 
ordinating  group  and  approved  by  the  I 
operating  committee.  I 

From  the  load  and  resource  studies  i 
for  each  load  area  that  goes  to  make  I 
up  the  over-all  study  for  the  pool  as  I 
a  whole,  it  is  possible  to  determine  far  I 
in  advance  any  possible  power  defi-  I 
ciencies  due  to  adverse  water  condi-  I 

tions  and  to  lay  plans  to  meet  them  | 

and  to  anticipate  and  eliminate  pos¬ 
sible  transmission  bottlenecks  that 
might  develop  should  the  condition 
occur.  Plans  are  made  so  that  the  total 
load  of  the  total  area  can  be  carried 
in  the  most  adverse  water  year,  but 
the  operating  program  is  so  arranged 
that  should  the  most  probable  water  I 
year  occur,  then  the  least  use  of  criti-  I 
cal  fuel  will  have  been  made. 

Resource  studies  bad  shown  that  the 
most  critical  period  in  the  pool’s  oper¬ 
ation  would  come  late  in  1943,  the 
winter  just  passed,  and  that  the  peak 
load  would  come  within  about  100,- 
000  kw.  of  combined  generator  rating. 
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Power  development  on  the  Columbia  lage  liquidates  the  account,  sonietiiue.- 
River  began  nearly  15  years  ago  with  in  the  order  in  which  the  several 
the  Rock  Island  plant  of  Puget  Sound  parties  have  stored  the  water  and 
Power  &  Light.  Run-off  characteristics  sometimes  in  the  order  of  cost  of  the 
of  the  Columbia  are  entirely  different  power  that  caused  the  water  to  be 
from  streams  west  of  the  Cascades  stored.  Always  the  highest-cost  energy 

is  spilled  first. 

spirit  of  every  member  of  the  pool. 

the  matter  of  storing  energy  in  each  How  ^  aier  Is  Stored 

other’s  reservoirs  could  have  raised 
some  serious  obstacles.  If  evaporation, 
and  gain  or  loss  in  hydrostatic  head 
had  been  taken  into  consideration,  the 
problems  might  have  become  hope¬ 
lessly  complicated.  As  it  is,  energy  is 
freely  transferred  back  and  forth  in 
reservoirs  simply  as  so  many  kilowatt- 
hours. 

Certain  rules  had  to  be  set  up  to 
govern  this  practice.  One  of  the  most 
important  of  these  stipulates  that  no 
energy  is  to  be  stored  for  the  account 
of  any  pool  member  without  an  agree¬ 
ment  covering  all  phases  of  return, 
sale,  use  and  spillage.  To  avoid  the 
premature  utilization  of  critical  fuel, 
power  is  frequently  loaned  from  a 
reservoir  on  the  promise  that  it  will 
be  returned  at  a  later  date.  In  other 
cases,  power  may  be  sold  or  tempo¬ 
rarily  stored  in  another  member’s 
reservoir  to  utilize  water  that  other¬ 
wise  would  have  to  be  spilled. 

As  a  basic  philosophy  of  pool  oper¬ 
ation,  no  water  is  spilled  that  can  be 
converted  into  power  and  stored  in  a 
reservoir  somewhere  in  the  pool.  Often- 


Load  Factor  Operation 


An  excellent  example  of  how  the 
pool  functions  to  conserve  water  re¬ 
sources,  save  critical  fuel  and  make 
power  available  where  needed  is  by 
what  is  termed  load  factor  operation. 
Individual  systems  have  always  prac¬ 
ticed  load  factor  ojieration  by  utilizing 
stream  flow  hydro  plants  during  the 
early  morning  hours  when  system  load 
valleys  occur  and  shutting  down  other 
hydro  plants  to  store  water.  Some  of 
the  West  Coast  systems  have  cheap  hog 
fuel  or  sawmill  refuse  and  a  steam 
plant  may  be  operated  to  utilize  sur¬ 
plus  fuel  and  a  hydro  plant  shut  down 
or  operated  on  reduced  load  in  order 
to  store  water. 

With  the  pool  the  operation  is  iden¬ 
tical.  excepting  that  the  plants  will  be 
on  different  systems,  perhaps  widelv 
separated.  At  certain  seasons  of  the 
vear  the  stream  flow  plants  of  Puget 
Sound  Power,  for  instance,  will  be 
op(  rated  at  full  capacity  and  several 
uf  the  plants  on  the  Washington  Water 
Power  system  with  controllable  storage 
will  be  shut  down,  notably  the  Long 
Lake  and  Chelan  plants.  Night  after 
night  many  of  the  plants  on  the  Water 
Power’s  svstem  will  be  shut  down  one 
by  one  and  then  started  up  again  the 
next  morning  and  the  nighttime  stored 
energy  pumped  back  into  the  Puget 


An  example  serves  best  to  illustrate 
how  this  storage  is  accomplished.  As¬ 
sume  that  the  Portland  (General  Elec¬ 
tric  Co.  has  an  excess  of  hog  fuel  or 
saw'mill  refuse  at  its  Station  L  steam 
plant  and  wishes  to  turn  say  20,000 
kw.  of  this  into  electrical  energy  and 
store  the  equivalent  water  in  the  Ariel 
reservoir  of  Northwestern  Electric, 
with  whom  it  is  interconnected.  Port¬ 
land  General  picks  up  20,000  kw.  of 
Northwestern’s  load  in  the  Portland 
area  and  Northwestern  drops  20,000 
kw.  of  the  load  it  was  carrying  on  its 
\riel  plant.  The  water  required  for 
the  20,0(K)  kw.  at  Ariel,  no  longer  be¬ 
ing  used,  is  left  in  storage.  The  water 
thus  stored  is  in  terms  of  the  kilowatt- 
hours  represented  by  the  reduced  20,- 
000  kw.  of  generation.  wLich  has  been 
carried  on  the  PGE  steam  plant. 

For  the  uninitiated,  load  is  picked 
up  or  dropped  by  a  steam-driven  or 
hydro-driven  generator  by  manipidat- 
ing  the  governor  of  the  steam  turbine 
(»r  water  wheel  so  that  the  machine 
tends  to  increase  or  decrease  its  siieed. 
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Master  load  and  resource  graph  for  reservoirs  where  it  takes  several  days 
two-year  operating  program  of  North-  for  the  water  to  reach  the  last  plant 
west  power  pool.  Similar  graphs  were  on  the  river.  .Bonneville  has  been  men- 
made  for  each  of  the  eleven  systems  tioned  and  the  same  thing  occurs  with 
comprising  the  pool.  These  forecasts  some  of  the  plants  on  the  Montana 
are  revised  at  least  once  a  year  system  where  there  is  a  three-  or  four- 

day  delay.  Other  systems,  too,  have 
during  the  light-load  periods  is  being  the  problem  to  a  lesser  degree, 
used  to  maintain  a  continuous  maxi-  Through  load  factor  of)eration  then, 
mum  delivery  to  the  Utah  system,  peaking  capacity  of  the  pool  is  greatly 
thereby  saving  several  hundred  tons  of  increased,  use  of  high-cost  steam  is 
coal  a  day  through  the  use  of  genera-  minimized  and  stream  flow  plants  are 
tion  and  transmission  facilities  of  Mon-  utilized  to  fullest  advantage.  Very  few 
tana.  Washington  and  Bonneville,  of  the  coastal  streams  have  favorable 
While  Utah  Power  &  Light  is  the  bene-  damsites  for  large  storage  reservoirs, 
ficiary  at  present  under  this  operation,  yet  there  are  a  number  of  large  reser- 
there  are  times  of  the  year  when  it  and  voirs,  many  of  them  natural,  east  of 
the  comparatively  small  Idaho  Power  the  Cascade  Mountains  which  are  util 


system  on  its  peak.  Montana  Power  is 
maintaining  constant  delivery  on  the 
interconnection  by  pulling  down  its 
reservoirs  in  the  heavy-load  periods 
and  then  reducing  the  output  of  its 
plants  below  its  own  load  during  the 
light-load  periods,  taking  otherwise  un¬ 
usable  power  from  the  west  to  refill  its 
ponds. 

The  needed  power  from  the  west  for 
this  operation  is  supplied  by  the  Wash¬ 
ington-Pacific  system  which  in  turn  re¬ 
ceives  it  from  Bonneville  and  retrans¬ 
mits,  or  wheels  it,  to  the  Montana  sys¬ 
tem.  In  addition,  the  Washington 
Water  Power  system  is  absorbing  an 
additional  large  block  of  off-peak 
power  throughout  the  week  and  is 
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Water  formerly  unavoidably  spilled 
from  Poison  Dam  on  the  Montana 
Power  system  and  that  eventually  found 
its  way  into  the  Gulf  of  Mexico  at 
New  Orleans,  is  now  converted  into 
electrical  energy  and  made  available 
wherever  needed  in  a  five-state  area 
through  pooling  of  resources  by  inter¬ 
connection  of  all  major  power  systems 

ized  to  store  surplus  energy  from  the 
coast.  Thus,  pool  operation  of  these 
Northwest  systems  that  cover  such  a 
large  area  conserves  water  resources 
by  taking  advantage  of  this  abilitv  to 
store  energy  in  the  form  of  water.  l\)ol 
operation  is  a  mutual  aid  proposition 
all  the  wa<y  around  and  there  is  not  a 
single  system  in  the  pool  that  could 
make  maximum  use  of  its  generating 
facilities  and  resources  if  entirely  on 
its  own. 

IloH  the  Pool  Operates 

(amtrolling  the  energy  in  a  Goliath 
such  as  this  super  power  pool  requires 
high  operating  skill  and  expert  dis¬ 
patching  along  with  careful  scheduling 
of  power  interchanges.  It  is  like  a  lot 
of  weights  held  together  hy  rubber 
bands.  If  everything  is  kept  in  equi¬ 
librium  all  is  well,  but  if  something 
hapi^ens  or  an  operator  does  the  wrong 
thing,  the  ties  may  break  and  the  pool 
will  go  to  pieces.  Not  irreparably  s<». 
of  course,  but  tie  lines  (*pen  up  and  it 
takes  from  a  few  minutes  to  perhaps 
an  hour  or  longer  to  get  the  svstems 
synchronized  with  speeds  just  right  so 
the  gears,  as  it  were,  will  mesh  and  the 
interconnecting  lines  will  go  back  to¬ 
gether  to  re-form  the  pool. 

Engineers  know  just  how  much  these 
rubber  bands  will  stretch — how  much 
the  shafts  connecting  all  these  fly¬ 
wheels  will  twist  before  thev  will  break, 
and  they  try  to  o|)erate  within  these 
limits.  They  know  just  how'  much 
power  each*  interconnecting  tie  line 
will  carry  before  it  becomes  electrical¬ 
ly  unstable  and  o})ens  np  and  sejiarates 
the  systems. 

I'o  aid  in  predicting  results,  many 
tests  simulating  operating  conditions 
and  transmission  line  fanlts  were  made 
<  n  a-c  calculating  boards.  If  Ilonne- 
ville's  analyzer  board  would  not  han¬ 
dle  the  problem,  it  was  then  taken  to 
the  larger  board  of  one  of  the  elec¬ 
trical  manufacturers  for  solution.  The 
pool  itself  is  often  used  at  nights  or 
on  Sundays  to  try  out  anticipated 
operating  conditions  to  see  if  any  bot- 

One  of  the  important  steam  "pump¬ 
ing"  plants  of  the  pooled  systems  is 
Station  "L"  of  Portland  General  Elec¬ 
tric.  Supplied  with  hog  fuel  from  "Mt. 
Osborne,"  this  plant  is  used  to  conserve 
hydro  resources  at  far  distant  poinfs 


tlenecks  are  going  to  develop  when  the 
conditions  actually  arise.  If  so,  steps 
can  be  taken  long  in  advance  to  rem¬ 
edy  the  situation. 

Engineers  are  aided  in  o|)eralion  of 
the  pool  by  many  automatic  devices, 
such  as  telemetering  and  automatic 
tie-line  load  control  and  frequency  con¬ 
trol  apparatus.  Without  such  equip¬ 
ment,  it  would  be  diiricult  indeed  to 


operate  the  pool  successfully.  East  and 
reliable  communication  is,  of  course, 
imperative. 

Some  one  plant,  usuallv  Goulee  on 
the  Bonneville  system,  is  delegated  to 
control  sjx'ed  «)r  frequency  of  the  pool. 
This  plant  was  selected  because  of  its 
lOB.OOO-kw.  generators.  About  90,(X)0 
kw.  of  ca|)acity  normally  will  handle 
load  swings,  but  at  times  two  of  the 
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Columbia  River  power  from  the  now 
completed  Bonneville  federal  plant  with 
installed  capacity  of  518,400  kw.  is  fed 
into  the  Northwest  power  pool  to  build 
ships  and  planes  ana  produce  aluminum 

large  generators  are  put  on  fre<pieney 
control.  On  occasion,  tlie  Long  Lake 
plant  of  The  W  ashington  Water  Power 
Co.  controls  fre<|uency.  Both  of  thes«* 
plants  are  near  the  center  of  the  pool 
and  have  the  necessary  automatic 
equipment.  Variations  in  frequency 
are  less  for  the  pool  as  a  whole  than 
formerly  under  separate  system  opera¬ 
tion.  Time  error  (*f  electric  clocks 
against  standard  time  is  about  the 
same  under  either  of  the  methods. 

SrhcHiilinic  lnler<'hunKe!> 


his  tie  lines,  and  the  other  shows  the 
scheduled  interchange.  Any  plus  or 
minus  from  the  scheduled  interchange, 
is  called  the  “deviation”.  Systems  arc 
operated  from  day  to  day  and  hour  to 
hour  to  keep  the  deviation  small  and 
tending  toward  zero  for  reasons  that 
will  ap|)ear  later. 

It  will  be  seen  that  if  an  o|»erator 
schedules  40  megawatts  with  another 
system  for  a  certain  hour  and  the 
deviation  for  that  hour  is  zero,  then 
4().(KH)  kwh.  will  have  l)een  exchanged 
exactly,  right  down  to  the  limits  of 
accuracy  of  the  watt-hour  meters  them¬ 
selves.  However,  billing  is  on  the  basis 
of  the  scheduled  interchange  and.  no 
matter  how  much  more  or  less  than 
the  40,000  kwh.  is  received,  he  still 
pays  for  the  40,000  kwh.  just  the  same. 


This  is  reconciled  by  the  method  of  ac¬ 
counting  used,  described  later. 

Without  telemetering  it  is  difficult  to 
maintain  these  hourly  schedules  be¬ 
cause  the  operator  must  wait  until  the 
end  of  the  hour  when  all  meter  read¬ 
ings  have  been  ’phoned  in  from  distant 
points  and  results  computed  by  clerks 
with  adding  and  calculating  machines, 
before  he  knows  the  net  result,  perhaps 
20  minutes  past  the  hour.  Without 
telemetering,  he  is  working  pretty 
much  in  the  dark.  If  operating  with 
telemetering  and  tie-line  load  control, 
he  simply  sets  the  control  at  the  be¬ 
ginning  of  the  hour  for  the  desired  in¬ 
terchange  and  his  regulating  plant  will 
so  operate  as  to  closely  maintain  the 
schedule.  His  instruments  tell  him  at 
every  instant  how  he  is  maintaining 
his  schedules  and  the  amount  of  his 
net  system  interchange  and  he  can 
make  corrections  if  necessary. 

Arroiintinf;  Prooedun* 

Accounting  for  interchange  is  a 
complicated  matter  in  a  pool  of  this 
complexity.  'Fhere  are  several  ties  be- 
tw'een  each  system  in  the  western  por¬ 
tion  of  the  pool  with  a  numljer  of 
loops,  and  loops  inside  of  loops,  and 
the  electrical  laws  that  govern  power 
flows  are  not  in  accordance  with 
ownership  of  lines.  As  a  result,  an 
operator  having  a  schedule  with  a 

In  May  of  fhis  year,  water  diverted  by 
the  LaGrande  Dam  on  the  Nisqually 
project  of  Tacoma  City  Light  will  be 
driving  a  new  40,000-kw.  generator 
whose  output  will  serve  Tacoma's  war 
loads  and  add  to  resources  of  the 
Northwest  power  pool.  Alder  Dam  up¬ 
stream  from  this  diversion  will  operate 
a  50,000-kw.  plant  to  be  completed 
early  in  1945.  Cost  will  be  $20,000,000 


Scheduling  of  interchange  of  power 
is  on  an  hourly  basis  for  each  24  hours 
of  the  day.  Basic  unit  of  time  for  all 
transactions  is  60  minutes.  Each  ojjer- 
ator  estimates  his  load  and  makes  up 
his  sc'hedule  for  the  desired  receipts 
and  deliveries  a  day  or  more  in  ad¬ 
vance  and  exchanges  these  with  his 
neighbors.  Schedules  are  on  the  basis 
of  megawatts,  or  thousands  of  kilo¬ 
watts.  The  algebraic  sum  of  the  sched¬ 
uled  amounts  gives  the  oj>erator  his 
net  system  interchange  for  each  hour. 

If  an  o|>erator  schedules  40  mega¬ 
watts  “in”  for  a  certain  hour,  it  means 
that,  if  an  average  of  that  much  ])ower 
comes  into  his  system  for  the  hour,  he 
will  have  received  40.000  kw’h.  (40 
megaw’atts  or  40.000  kw.  for  1  hour  = 
40, (XX)  kwh.)  His  log  sheet  is  in  tw«) 
parts.  One  shows  the  actual  inter¬ 
change  as  determitjed  from  the  alge¬ 
braic  sum  of  the  watt-hour  meters  on 
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a  clearinghouse  for  this  purpose,  all 
accounts  are  balanced  between  systems 
having  schedules  and  contracts  with 
each  other,  which  accomplishes  the 
same  purpose. 

It  will  be  seen  that  at  all  times  the 
algebraic  sum  of  all  deviations  for  all 
systems  in  the  pool  must  he  zero.  In 
other  words,  the  “pool  account”  al¬ 
ways  balances  and  shows  each  system’s 
debit  or  credit.  When  the  deviation 
for  any  particular  system  is  zero,  then 
all  debits  and  credits  are  wiped  out 

Highly  diversified  runoff  of  the  Lewis 
River  makes  the  Ariel  plant  of  North¬ 
western  Electric  Co.  a  very  valuable 
unit  of  the  power  pool  for  use  in  peak¬ 
ing  and  also  load  factor  operation 


and  that  member  is  square  with  his 
neighbors  and  hence  the  pool.  Sys¬ 
tems  can  he  so  operated  that  at  the  end 
of  a  month,  or  any  time  that  mav  he 
desired,  the  deviation  can  be  made  ex¬ 
actly  zero  and  the  operator  has  re¬ 
ceived  precisely  the  amount  of  energy 
he  contracted  to  pay  for  under  his 
schedules  and  has  delivered  exactly 
what  he  contracted  to  sell.  There  is 
no  set  price  per  kilowatt-hour  for  in¬ 
terchanges,  this  being  determined  by 
contracts  between  the  parties. 

Telemetering — Load  (Control 

This  telemetering,  or  transmitting 
meter  readings  from  some  distant  point 
to  a  central  dispatching  office,  is  al¬ 
most  indispensable  in  the  scheduling 
of  interchange.  One  commonly  used 
telemetering  scheme  consists  of  f  1 )  an 
impulse-sending  device  consisting  of  a 
special  commutator  on  the  shaft  of  a 
watt-hour  meter  with  revolving  brushes 
so  that  impulses  are  sent  out  at  a  vary¬ 
ing  rate  depending  upon  the  speed  of 
the  meter,  and  hence  the  load  being 
metered,  (2)  these  impulses  are  sent  to 
the  receiving  dispatching  point  over 
wire  lines  or  over  carrier  channels  on 
transmission  lines,  (3)  the  impulses 
are  fed  into  a  receiving  device  which 
converts  them  into  direct  current,  and 
(4)  this  d-c  is  fed  into  the  indicating 
meter  where  it  is  measured  and  re¬ 
corded  as  megawatts. 

Upon  formation  of  the  pool,  all 
mend>ers  agreed  to  install  telemetering 
and  tie-line  load  control  equipment. 
At  the  time  of  this  writing  the  pool  was 
only  about  half  equipped  due  to  inabil¬ 
ity  to  obtain  equipment.  Fortunately 
the  Washington  Water  Power  system 


[.  ^;  3rch,  1944 — Electrical  West 

G  and  Coulee  Dam  on  the  Columbia 
is  the  world's  largest  power  and  irriga¬ 
tion  dam.  Two  power  houses,  one  now 

ftactically  complete  with  over  800,000 
y.  installed,  ultimately  will  produce 
1,944,000  kw.  Present  combined  in- 
I  stalled  capacity  at  Bonneville  and 
n  Coulee  plants  constitutes  more  than 
one-third  of  the  total  generating  ca¬ 
pacity  of  Pacific  Northwest  power  pool 

neighbor  may,  and  usually  does,  re¬ 
ceive  the  power  through  one  or  two, 
or  even  three  other  systems  not  in¬ 
volved  in  the  schedule.  How  then  to 
untangle  the  kilowatt-hours  that  are  all 
•scrambled  up  in  the  pool  and  to  keep 
scheduling  and  billing  straight?  On 
the  face  of  it,  the  task  appears  almost 
hopeless,  but  fortunately  is  not  as  bad 

(I  as  it  appears. 

A  rather  unique  method  of  account- 
];ng  was  devised.  It  is  quite  similar  in 
^all  respects  to  a  hanking  clearing- 
j  house  association,  except  that  the 
pool’s  central  coordinating  grtuip  is 
not  charged  with  the  responsibility  of 
accounting  and  billing.  It  does,  bow'- 
ever,  keep  a  running  check  on  pool 
operations  and  issues  weekly  reports 
that  serve  as  a  check  on  member’s  own 
accounts.  Instead,  each  pool  member 
uses  his  log  sheet  with  its  plus  and 
minus  deviations  as  his  ledger  sheet 
and  his  billing  is  confined  to  those 
members  with  whom  he  is  physicalh 
interconnected  and  with  whom  he  has 
contractual  relations  and  schedules. 

'  All  systems  operate  with  deviations 
and  sometimes  hourly  deviations  are 
quite  large,  although  an  attempt  is 
made  to  keep  them  small  and  tending 
toward  zero.  Quite  obviously,  where 
system  deviations  are  other  than  zeni. 
then  in  a  sense  each  member  either 
■‘owes”  the  pool  or  the  pool  “owes”  it. 
Actually,  since  the  pool  does  not  have 
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already  had  equipment  on  order  for 
the  six-company  pool  previously  men¬ 
tioned  and  was  able  to  place  its  tele¬ 
metering  and  automatic  tie-line  load 
control  and  frequency  control  equip¬ 
ment  in  service  shortly  after  the  large 
po<»l  was  formed.  Because  of  the 
strategic  position  of  this  system  at 
approximately  the  interconnection  cen¬ 
ter  of  the  pool,  it  has  been  able  to  as¬ 
sist  Bonneville  materially  in  fre(juenc\ 
and  load  control  and  otherwise  aid  in 
successful  operation  of  the  pool,  hi 
fact,  without  it  pool  operation  would 
have  fallen  far  short  of  its  present  ac- 
conqilishments. 

The  ultimate  to  he  desired  is  for 
each  system  of  a  pool  to  be  efjuip|K*d 
w  ith  telemetering  and  tie-line  load  con¬ 
trol  and  this  is  the  goal  toward  which 
the  Northwest  pool  is  working.  There 
are  many  benefits  besides  those  already 
mentioned,  one  of  the  most  important 
of  which  is  that  most  systems  would  be 
able  to  carry  their  own  peaks  and  thus 
avoid  passing  all  the  peaks  from  sys¬ 
tem  to  system  on  down  to  the  fre¬ 
quency  controlling  plant  with  the  at¬ 
tendant  system  losses.  An  extreme  case 


would  l>e  the  peak  of  the  Utah  Power 
system,  for  instance,  being  passed  on 
up  to  the  Montana  system  and  from 
there  to  the  Washington  W^ater  Power 
system  and  finally  on  to  the  Coulee 
plant  on  the  Bonneville  system,  if 
Coulee  was  governing,  as  it  usually 
does.  This  is  a  transmission  distance 
of  close  to  a  thousand  miles  and  would 
entail  considerable  losses. 

One  of  tbe  accompanying  photo¬ 
graphs  shows  the  telemetering  and  tie¬ 
line  load  control  board  in  the  dis¬ 
patcher's  office  of  The  W^ashington 
W^ater  Power  Co.,  in  Spokane.  At  the 
time  the  author  took  this  photograph 
on  the  evening  of  Dec.  7.  104.^.  the  sys¬ 
tem  passed  through  its  peak  under 
automatic  control  without  the  dis¬ 
patcher  having  to  issue  a  single  order 
and  with  each  of  four  scheduled  inter¬ 
changes.  and  net  system  interchange, 
all  preset,  riding  through  exactly  as 
the  disjiatcher  had  scheduled  for  him¬ 
self  the  day  before. 

The  schedule  for  the  hour  over  the 
peak  for  this  particular  evening  called 
for  CO  megawatts  “oKt”  to  Puget 
Sound.  10  megawatts  *‘out”  to  Pacific- 


Electrical  West — Vol.  92,  No.  3 

Withouf  telemetering  and  automatic 
tie-line  load  control,  operation  of  the 
Northwest  power  pool  would  be  most 
difficult.  This  installation  of  The  Wash¬ 
ington  Water  Power  Co,  was  made 
during  the  early  days  of  the  pool  and 
has  aided  in  its  successful  operation 

Northwestern,  20  megawatts  “in”  from 
Montana  and  50  megawatts  “in”  from 
Bonneville.  The  algebraic  sum  of  these 
quantities  is  zero,  which  meant  that 
the  “net  system  interchange”  wa> 
scheduled  for  zero.  That  meant  that 
the  Washington  Water  Power  dis¬ 
patcher  had  scheduled  himself  to  carry 
exactly  his  own  load.  Note,  however, 
that  70,000  kw.  was  to  come  into  the 
system  and  70,000  kw.  to  go  out.  In 
(>ther  words,  Washington  Water  Power 
would  “wheel”  70,000  kw. 

f  or  his  own  system  the  dispatiher 
would  operate  his  Long  Lake  and  other 
plants  at  base  or  fixed  load,  and  would 
govern  or  carry  his  own  peak  with  his 
.54.000-kw.  Chelan  plant.  If  he  had 
estimated  correctly  the  day  before. 
Chelan  would  just  exactly  reach  full 
load  on  the  peak — no  more — no  less. 

It  was  really  dramatic  to  sit  in  the 
dispatcher's  office  on  this  evening  and 
watch  the  peak  slowly  come  on  and  te 
see  each  curve  drawing  tie-line  tele¬ 
metering  instrument  tracing  its  red  ink 
line  exactly  on  the  scheduled  inter¬ 
change  and  to  see  the  net  system  inter¬ 
change  recorder  resting  exactly  on 
zero.  The  load  could  be  seen  slowlv 
to  rise  and  rise  on  the  Chelan  tele¬ 
meter — 50  megawatts,  52,  53 — until 
finally  it  indicated  54,000  kw.,  exacllv 
full  load  on  the  plant,  and  the  dis¬ 
patcher  said,  “Chelan  is  wide  open  and 
we  are  square  on  the  peak.”  In  other 
words,  he  had  hit  it  almost  to  the  kilo¬ 
watt. 


These  receivers  convert  carrier  current 
impulses  into  d-c  for  operation  of  the 
instruments  on  the  telemetering  board 
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For  perhaps  five  or  ten  minutes  the 
load  hung  at  54,000  kw.,  and  then 
gradually  began  to  recede  and  the  sun 
iiad  set  on  another  day  of  successful 
’  puol  operation — all  this  without  the 
dispatcher  having  issued  a  single  or- 
‘  der.  He  had  everything  at  his  finger 
tips.  He  knew  what  was  going  on  at 
every  instant  on  every  part  of  this  sys¬ 
tem — what  his  tie-lines  were  doing  at 
interconnection  points  perhaps  a  hun- 
drt'd  miles  away.  It  was  a  nice  piece 
of  dispatching  and  goes  to  show  how 
these  old-time  power  men,  with  years 
of  experience  in  pool  op<‘ration,  can 
handle  their  systems  with  perhaps  half 
a  million  horsepower  under  their  con¬ 
trol,  with  a  nicety  of  timing  and  judg¬ 
ment  amazing  to  the  layman. 

rhe  automatic  tie-line  load  c«)nti'ol 
mechanism  is  a  most  ingenious  elec¬ 
trical  and  mechanical  device  that  lit¬ 
erally  thinks.  It  does  not  become  con¬ 
tused  and  “issue  orders”  to  increase 
iir  decrease  speed  when  the  system  is 
already  tending  in  the  right  direction. 
Thus  it  prevents  swinging  or  “hunt- 
ling”  of  the  pool  wdth  resultant  increas¬ 
ingly  heavier  and  heavier  power  surges 
through  tie  lines  that  would  cause  them 
to  open  up  from  overload  and  break 
up  the  pool.  With  manual  control  it 
IS  very  difficult  to  keep  the  intercon¬ 
nected  systems  as  a  whole  from  going 
into  long  periodic  swings,  with  some¬ 
times  disastrous  results  by  cascading 
tie  lines  out  and  breaking  up  of  the 
pool. 

Operalinir  Prolilenis 

Some  mention  should  be  made  of 
he  matter  of  power  losses  occasionerl 
y  interchange  of  power  between  sys- 
ins  and  by  the  “wheeling”  of  power 
irough  one  system  to  another.  Opera- 
irs  feel  that,  with  the  ebb  and  flow 
'f  power  in  the  pool,  losses  probable 
sl)out  balance  out  and  that  lU)  one  is 
•ing  badly  hurt  and  therefore  each 
stem  is  absorbing  its  own  losses, 
lowever,  this  matter  of  losses  mav  be- 
iine  a  subject  for  study  at  a  later 
lie. 

Handling  of  reactive  power  flows  is 
1  problem  that  has  not  been  fully 
'Ived.  An  effort  is  made  to  confine 
attless  to  the  systems  and  regions 
here  it  originates,  but  this  is  not  as 
hiiple  as  might  be  thought.  Voltage 
vels  or  gradients  must  be  properly 
aintained  and  this  often  entails  limi- 
‘ilions  of  apparatus  not  easily  over¬ 
due.  Several  large  synchronous  con- 
nsers  have  been  installed  and  a  num- 
r  of  static  capacitor  banks  put  into 
ivice  and  these,  together  with  care- 
illy  coordinated  synchronous  con- 
nser  operation  and  some  segregation 
r  splitting  of  station  buses,  have 
I  ‘  ally  aided  in  handling  the  problem. 
Electrical  instability  of  interconnect¬ 


ing  tie  lines  has  caused  practically  no 
trouble,  largely  because-  power  limita¬ 
tions  of  lies  were  determined  in  ad¬ 
vance  on  calculating  boards  or  by  us¬ 
ing  the  pool  itself  for  test  and  all  seri¬ 
ous  bottlenecks  were  eliminated.  Trans¬ 
mission  and  transformer  bottlenecks 
develop  from  time  to  time  and  much 
has  been  done  in  their  elimination. 

Some  oil  circuit  breakers  were  found 
to  have  insufficient  interrupting  ca¬ 
pacity  after  the  pool  was  formed  and 
these  were  either  replaced  with  larger 
breakers  or  were  modernized  to  in¬ 
crease  their  rating.  These,  along  with 


one  of  their  worst  enemies — lightning 

problems  of  telemetering,  communica¬ 
tion  and  others,  are  ironed  out  as  they 
arise,  but  none  have  proved  a  serious 
barrier  to  successful  j)ool  operation. 

The  I\m»I  Io  I  lie  Keseue 

A  number  of  cases  can  be  cited  to 
show  how  the  pool  has  supplied  break¬ 
down  service  or  has  performed  to  great 
economic  advantage.  Not  to  single  out 
I’acoma  City  Light,  because  storms  are 
no  respecter  of  systems,  but  to  show 
whaf  pool  operation  can  do  in  an  emer¬ 
gency,  there  is  the  case  of  storm  out¬ 
age  of  both  of  the  Lake  Cushman  lines. 
During  the  winter  of  l*)42-4.3.  a  severe 
snow’  storm  swept  over  the  Olympic 
|K*ninsula  taking  out  both  power  lines 
from  the  Lake  (hishman  plants  to  Ta¬ 
coma.  So  severe  was  the  storm  that  bv 
ever)  means  of  jiatrol.  including  air¬ 
planes.  it  was  impossible  to  find  the 
break  and  make  repairs  short  of  three 
days.  As  it  was.  the  jieople  of  'l  acotna 
never  knew  the  difference  because  the 
load  was  automatically  picked  up  and 
carrieil  by  the  pool,  with  only  a  mo¬ 


mentary  flicker  when  the  Cushman 
lines  first  went  out. 

The  pool  is  so  great  that  large  gen¬ 
erating  units  and  even  whole  plants 
can  relay  off  the  pool  with  hardly 
more  than  a  ripple.  Heavy  lines  have 
relayed  out  with  barely  the  notice  of 
the  dispatchers.  However,  there  has 
l>een  and  can  be  a  complete  breaking 
up  of  the  whole  pool  with  serious  un¬ 
stable  conditions.  Fortunately,  such 
occurrences  have  been  infrequent. 
There  was  a  recent  case  of  major  trans¬ 
mission  outage  that  did  not  cause 
breaking  up  of  the  pool,  even  to  the 
surprise  of  the  engineers  who  operate 
it.  The  Bonneville  220,0(K)-volt  lines 
feeding  into  the  Tacoma-Seattle  area 
went  out  due  to  a  fault  on  an  adjacent 
system  while  carrying  a  load  of  2(M1.- 
000  kw.  The  pool  functioned  auto¬ 
matically  and  not  only  produced  the 
200,000  kw.  dropped  by  Bonneville, 
but  took  .30,000  kw.  of  additional  load 
from  Bonneville  that  was  being  sup¬ 
plied  through  other  interconnections. 

An  interconnection  of  this  kind  is 
like  an  immense  flywheel  with  tremen¬ 
dous  stored  energy  that  is  immediate¬ 
ly  given  up  if  some  sudden  load  is  im¬ 
posed  that  would  tend  t(»  slow  it  <1  >wn. 
The  pool  naturally  did  slow  d(»wn 
some  with  such  a  jolt  as  the  loss  (»f 
200.000  kw.,  but  the  dip  in  speed,  or 
freijucncy,  was  of  verv  short  duration 
and  amounted  only  to  about  one  cvcle 
out  of  the  normal  60. 

Signifieuneo 

J.  A.  Krug,  director  of  the  Office  of 
War  Utilities,  his  staff  and  all  the 
many  capable  engineers  and  operators 
of  pool  members  are  to  lie  compli¬ 
mented  upon  the  sjilendid  jol)  they 
have  done.  3  hey  deserv  e  credit  for  the 
fine  spirit  of  cooperation  that  has  })re- 
vailed  in  the  formation  and  successful 
operation  of  such  a  huge  and  compli¬ 
cated  undertaking  as  this  Northwest 
power  pool.  3  heir  accomplishment  has 
vital  significance  now  and  in  the  jiost- 
vvar  era. 

War  has  taught  nations  that  man  s 
most  essential  production  tool  is  pouer. 
In  the  years  to  come  the  world  will  see 
a  feverish  race  to  place  more  and  more 
power  into  the  hands  of  the  worker. 
Coal  and  oil  will  be  utilized  with  less 
reckless  abandon  after  this  war.  W4th 
millions  of  horsepower  of  hydroelec¬ 
tric  power  still  awaiting  development 
in  the  Pacific  Northwest,  this  region 
can  become  the  nation’s  No.  1  heavv 
industry  producing  section,  if  condi¬ 
tions  are  conducive  for  capital  to  be 
put  to  work.  To  utilize  the  tremendous 
electric  })ower  resources  of  this  poten¬ 
tially  rich  empire  to  greatest  economic 
advantage,  pooling  of  the.se  resources 
must  continue  on  indefinitely  into  the 
iieacetime  era. 
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Electronics  at  Work  I 


Fourth  In  a  series  on  electronic  tubes  and  circuits.  An  electronic 
motor  control  device  providing  stepless  speed  control,  overload  pro¬ 
tection  and  full  torque  at  all  speeds  tor  d-c  motors  is  described 

E,  W»  Morris 

Westinghouse  Electric  &  Mfg.  Co. 

Los  Angeles 


Torque  characteristics  of  direct- 
current  motors  make  them  de¬ 
sirable  variable-speed  drives  for 
many  industrial  applications,  such  as 
machine  tools,  pumps  and  conveyors. 

Direct-current  motors  for  such  drives 
have  required  the  use  of  full  capacity 
a-c  -  d-c  motor-generator  sets  to  pro¬ 
vide  the  variable  d-c  voltage  necessary 
for  speed  control.  These  are  relatively 
costly  installations,  requiring  consider¬ 
able  floor  space  when  compared  with 
a  simple  a-c  motor.  In  many  applica¬ 
tions,  however,  the  advantages  of  d-c 
motor  drives  from  an  operating  or  pro¬ 
duction  standpoint  have  warranted  the 
installation  of  variable-voltage  motor- 
generator  sets,  resulting  from  a  desire 
to  extend  the  use  of  d-c  motor  drives. 

It  was  natural  that  electronic  tubes 
should  be  considered  as  a  means  of 
providing  variable-voltage  supply  for 
d-c  motors  to  supplant  the  m-g  set.  Re¬ 
search  in  electronics  has  resulted  in  the 
development  of  an  electronic  device 
which  can  l>e  coordinated  with  design 
of  the  d-c  motor  to  provide  ideal  speed- 
torque  characteristics.  This  device 
takes  the  place  of  the  m-g  set  in  some 
applications,  and  provides  variable  Fig.  2  (left) — Speed-torque  curves  for 
voltage  for  the  armature  of  the  d-c  mo-  shunt-wound  motor  supplied  with  d-c 
tor,  and  either  constant  or  variable  from  a  motor-generator  set.  Fig.  3 
voltage  for  the  motor  field,  as  may  be  (right) — Speed-tjorque  curves  for  shunt- 
lequired  by  the  load.  Motor-generator  wound  motor  supplied  with  d-c  from  a 
sets  for  variable-voltage  supply  have  compensated  electronic  motor  control 
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Pow’er  from  the  a-c  lines  in  a  machine 
shop  or  factory  is  supplied  to  a  s<‘[)- 
arately  mounted  dry  type  transformer. 
The  two  secondaries  of  this  trans¬ 
former  are  connected  to  thyratron  vari¬ 
able-voltage  rectifiers,  one  of  which 
supplies  the  armature  and  the  other 
the  field  of  the  d-c  motor.  An  advan¬ 
tage  of  this  type  of  drive  is  that  vari¬ 
able  voltage  now  can  be  justified  in 
smaller  ratings  than  heretofore,  which 
has  led  to  the  use  of  thyratron  tube- 
for  the  rectifiers,  to  which  power  i- 
supplied  from  either  single-phase  or 
polyphase  lines.  Ratings  up  to  and  in 
F^g.  I  (above) — A  schematic  djagram  eluding  10  hp.  have  been  developed 
■  ■  using  thyratron  tubes,  but  larger  rat 

ings  using  thyratrons  and  Ignitron.' 
can  be  built  as  the  occasion  demands. 

A  control  station  is  separateh 
mounted  and  may  be  located  near  thf 
operator  or  the  driven  machine.  It  in¬ 
cludes  start  and  stop  push  buttons,  and 
a  small  potentiometer  for  speed  c«>n- 
trol.  If  the  application  calls  for  re- 
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Hecfronic  speed  control  for  d-c  motors 
ias  increased  production  in  many  op¬ 
erations,  such  as  winding  capacitors 
from  critical  metal  foil.  Rectified  d-c 
voltage  from  a-c  supply  line  may  be 
varied  from  zero  to  full  motor  rating  or 
above  by  shifting  phase  of  the  a-c  grid 
supply  on  the  thyratron  tubes  used 

\ersing,  an  additional  push  button  may 
he  added  to  the  control  station,  as  well 
as  another  potentiometer  for  sj)eed 
control  if  the  reversing  speed  differs 
from  the  forward  speed. 

Control  can  he  obtained  over  a 
range  of  5%  or  less  to  100%  of  motor 
base  or  normal  speed  by  armature 
voltage  control  only,  while  speeds 
above  motor  base  speed  may  l)e  ob¬ 
tained  by  field  weakening. 

Standard  shunt-wound  motors  have 
typical  speed-torque  characteristics  as 
shown  in  Fig.  2,  the  curves  being  ob¬ 
tained  with  three  different  values  of 
armature  voltage  and  with  constant 
voltage  applied  to  the  field.  The  drop 
in  speed  from  no  load  to  full  load  is 
the  result  of  a  drop  in  armature  vol¬ 
tage  due  to  resistance  of  the  armature 
winding.  With  electronic  control,  it  is 
possible  to  compensate  for  this  arma¬ 
ture  voltage  drop  and  produce  typical 
speed-torque  characteritsics  as  indi¬ 
cated  in  Fig.  3.  This  compensation 
may  be  varied  by  an  adjustable  poten¬ 
tiometer  located  within  the  control 
cabinet.  Thus  the  speed-torque  char¬ 
acteristics  of  the  motor  and  electronic 
control  can  be  regulated  to  give  a  flat. 

A  "soft"  start  for  threading  the  deli¬ 
cate  foil  used  in  capacitors  Is  obtained 
by  means  of  the  foot-operated  solen¬ 
oid  (right  foreground).  After  foil  and 
paper  are  started  and  the  tension  is 
evenly  distributed  over  the  entire 
width  of  material  the  electronic  control 
brings  the  motor  up  to  full  speed  by 
stepless  acceleration  without  breaking 
the  foil.  Hand  winding  displaced  re¬ 
quired  24  operators  for  same  work 


a  drooping  or  a  rising  characleristic 
for  all  speeds  in  the  operating  range. 

It  would  a}>pear  simple  to  control 
the  speed  of  a  d-c  mot(>r  merelv  by 
controlling  the  firing  angle  (point  on 
the  a-c  wave  I  of  tlnratrons  in  the  a-c 
supply  circuit.  Actually  it  is  m»»re 
complicated  than  is  ap|)arent,  since  mo¬ 
tor  speed  depends  both  on  the  arma¬ 
ture  resistance  voltage  drop  and  the 
average  value  of  vcdtage  across  the 
armature,  which  is  not  constant  from 
the  rectifier  voltage  sup|)ly.  I'his  makes 
it  essential  to  have  the  conq)ensating 
circuit  in  the  electronic  cotProl.  which 
results  in  an  extremelv  well  regulated 
and  versatile  drive  for  d-e  motors  from 
an  a-c  supply. 

Control  of  s|)eed  is  oidv  one  of  the 
important  functions  [M‘rformed  hv  a 
modern  electronic  d-c  motor  drive. 
Other  important  functions  include  con¬ 
trol  of  acceleration,  reversal,  and  auto¬ 
matic  protection  against  overload. 

Protection  against  excessive  load  is 
afforded  hv  a  current  limiting  circuit, 
regulated  by  current  flowing  in  the 
armature  circuit.  This  })rotective  cir¬ 
cuit  provides  a  delaying  action  in  the 
firing  angle  of  the  thyratron  rectifiers 
in  the  armature  circuit,  thus  limiting 
the  motor  current  during  starting,  re¬ 
versals  or  in  case  of  ttverload  on  the 
motor.  3his  overload  protective  cir¬ 
cuit  can  he  preset  atid  will  operate  over 
the  entire  load  range.  Rapid  reversal 
of  a  motor  properly  protected  with 
such  a  circuit  will  not  result  in  anv 
overload  that  will  he  injurious  t(»  the 
motor  or  the  electronic  rectifier  tubes. 

Automaticallv  controlled  accelera¬ 
tion  is  acconq)lished  with  the  current 
limit  acceleration  described  above. 


c.nnhitu'd  with  an  adjustable  electronic 
time  delav  circuit.  These  two  are  com¬ 
bined  in  the  projwr  ratio,  depending 
upon  the  rate  of  acceleration  desired. 

In  those  installations  where  the 
‘^peed  control  is  set  for  the  motor  to 
operate  above  base  speed  with  weak¬ 
ened  field,  protection  likewise  is  af¬ 
forded.  I  he  c(»ntrol  is  so  arranged  that 
the  niotor  always  is  started  with  full 
field.  3  he  field  speed  control  does  not 
bec(»me  effective,  nor  is  the  field  weak¬ 
ened.  until  the  motor  reaches  base 
speed  under  armature  voltage  control. 

Reversal  and  dynamic  braking  are 
accomplished  bv  magnetic  contactors 
in  the  armature  circuit.  Due  to  the 
[trotection  afforded  by  the  current  limit 
circuit,  the  delay  on  the  reversing  and 
dynamic  braking  contactors  is  reduced. 

\\  ith  this  type  <»f  electronic  motor 
control,  constant  tonpie  can  l)e  ap- 
|)lied  to  the  load  from  minimum  s|)eed 
up  to  base  motor  speed,  which  mav 
cover  a  speed  range  of  20  to  1.  Above 
base  speeds  the  drive  provides  smooth 
acceleration  at  constant  horsepower, 
which  may  increase  the  speed  range  l)v 
as  much  as  3  or  4  to  1.  It  is  suited  to 
many  types  of  drives,  such  as:  Lathes, 
grinders,  milling  machines,  kev  seaters 
and  gear  cutters;  tubing  machines  in 
rubber  mills;  convevors  and  feeders  in 
material  handling  industry;  fans  and 
blowers;  cutters,  slitters,  winders,  reels, 
and  roll  drives  in  the  paper  industrv. 

Kleclronic  motor  control  promises  to 
be  extended  to  matn  other  and  larger 
apnlications.  in  which  Ignition  tube> 
will  provide  armature  voltage  for  mo¬ 
tors  of  higher  horsepower  rating  tlvm 
now  can  b»  supplied  from  motor  con¬ 
trols  using  the  hot  cathode  thyratron. 
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In  celebrating  its  50th  anniversary,  Underwriters  reports  to  the 
industry  on  its  job  done,  its  war  work,  its  Western  laboratory 


forces  to  consolidate  their  Iaborator\ 
equipment  and  expand  their  activities. 
Kohinson  shortly  thereafter  becomin{! 
the  first  chief  engineer  and  vice-presi 
dent  of  the  new  organization. 

About  this  time  the  United  States 
began  to  see  tbe  birth  of  many  new  in¬ 
dustries,  The  new  enterprise  becanit' 
closely  associated  with  this  industrial 
growth,  finding  opportunities  for  ser\ 
ice  in  many  new  fields. 

The  tale  is  told  how  one  day  Merrill 
was  sitting  in  at  a  poker  game  with 
the  boys  of  Fire  Patrol  Station  No.  1 
when  the  signal  for  the  station  came  in 
on  the  automatic  alarm  system.  N(' 
one  seemed  to  notice  it.  The  game  con¬ 
tinued.  The  alarm  was  repeated,  and 
a  moment  later  the  signal  sounded  the 
third  time.  Merrill  turned  to  the  Chief. 
“Isn’t  that  your  call?”  he  asked.  “Yes.” 
replied  the  Chief,  “but  we  don’t  answer 
that.  It’s  on  the  automatic  system  and 
even  the  horses  know  it’s  a  false  alarm 
and  won’t  come  out  of  the  stalls.”  Thi‘ 
incident  is  credited  with  having  started 
the  engineers  on  an  investigation  of 
the  faults  and  failures  then  existing  in 
automatic  fire  alarm  systems. 

The  work  was  gradually  expanded 
and  soon  the  laboratory  with  its  meager 
testing  equipment  and  hand-made  ap¬ 
paratus  became  cluttered  with  aceb- 
lene  generators,  spark  arresters,  gaso 
line  and  kerosene  lamps,  electrical  wir¬ 
ing  devices,  and  arc-lighting  equip¬ 
ment.  Whether  the  blowing  of  one  or 
more  acetylene  generators  through  tht 
roof  had  anything  to  do  with  it  is  not 
clear,  but  it  is  known  that  some  of  the 
overflow  of  these  devices  waiting  foi 
test  was  moved  to  other  building' 
where  additional  space  was  obtained. 

While  this  work  was  going  on  in 
Chicago  similar  investigations  were  be 
ing  conducted  by  a  few  individuals  ii 
other  cities.  The  results  of  these  sep 
arate  investigations  often  did  not  agree 
Embarrassment  and  some  confusiot 
resulted.  To  rectify  this  situation  th 
idea  was  suggested  to  the  National 
Board  of  Fire  Underwriters  that  tin 
Chicago  laboratory  be  made  tbe  ofll 
cial  testing  station  of  the  capital  stocl 
fire  insurance  business.  In  1894  thi- 
was  done  and  Underwriters’  Labora 
tories.  Inc.  was  thus  founded. 

In  the  fifty  years  which  have  elapsei 
since  its  origin,  the  objectives  of  Li; 
derwriters’  Laboratories  or  its  reason 
for  being,  have  remained  the  same- 
to  reduce  the  dangers  to  life  and  pro} 


AI.AdLL,  a  name  and  a  vague 
idea  of  what  both  mean  may  be 
all  that  most  people  in  the  elec¬ 
trical  industry  know  of  Underwriters’ 
Laboratories,  Inc.  Few  realize  in  how 
many  ways  this  non-profit  testing  or¬ 
ganization  affects  their  lives  and  well 
being. 

They  may  have  a  well  grounded 
faith  in  it  without  quite  knowing  why. 
A  bracelet  on  lamp  cord  with  “Under¬ 
writers”  on  it  gives  a  sense  of  value 
and  safety  in  the  use  of  that  cord.  A 
label  on  a  switch,  panel,  piece  of  con¬ 
duit  or  wire  means  a  certain  assurance 
of  reasonable  quality  to  the  wireman, 
contractor,  inspector  or  engineer.  But 
to  what  these  assurances  are  due  is  not 
often  known  or  thought  about. 

It  is  appropriate  this  year  to  know 
why,  for  1944  is  the  year  in  which  Un¬ 
derwriters’  Laboratories  celebrates  the 
completion  of  its  first  fifty  years  of 
service. 

The  Laboratories  have  come  a  long 
way  in  their  ability  to  serve  their  clients, 
their  sponsors,  and  the  public  since  the 
start  half  a  century  ago  in  a  small 
room  “over  the  horses”  of  Fire  Patrol 
Station  No.  1  on  Monroe  Street.  Chi¬ 
cago,  where  the  staff  consisted  of  one 
engineer,  an  assistant  and  a  clerk,  and 
their  laboratory  equipment  was  a 
bench,  a  table,  a  few  chairs,  and  $350 
worth  of  electrical  equipment. 

Like  many  other  developments  which 
have  grown  to  importance  in  the  last 
five  decades.  Underwriters’  Labora¬ 
tories  was  an  outgrowth  of  the  first 
Chicago  World’s  Fair,  the  Columbian 
Exposition  of  1893.  A  feature  of  the 
fair  was  to  be  a  lavish  display  of  in¬ 
candescent  bulb  lighting  in  and  on  the 
buildings.  This  type  of  lighting  was 
then  new,  having  only  recently  come 
out  of  Edison’s  laboratory.  During  the 
period  of  construction  a  numl)er  of 
fires  occurred  in  the  fairground  build¬ 
ings.  Some  of  these  were  caused  by 
the  “new’-fangled”  lighting.  Apprehen¬ 
sive  that  this  new  lighting  method 
might  prove  hazardous,  insurance  in¬ 
terests  in  Boston  sent  an  engineer  to 
Chicago  to  investigate  the  situation. 
That  engineer  was  William  Henry  Mer¬ 
rill.  founder-president  of  Underwriters’ 
Laboratories. 

Riding  behind  the  horses  at  each 
call  to  the  fairgrounds,  Merrill’s  job 
was  to  determine  what  piece  of  elec¬ 
trical  equipment,  if  any,  had  caused 
the  fire,  and  why.  This  work  and  the 
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Herbert  G.  Ufer,  Western  superintend¬ 
ent  of  Underwriters'  Laboratories,  Inc. 


reports  which  were  written  attracted 
considerable  attention  in  manufactur¬ 
ing  and  insurance  circles,  not  only  in 
Chicago,  but  throughout  the  Central 
West  and  beyond. 

In  this  period  before  1894,  the  in¬ 
surance  industry  was  also  sponsoring 
the  investigation  of  automatic  sprin¬ 
klers  in  the  Chicago  area  by  William 
C.  Robinson.  The  two  men  soon  joined 
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STAFF 

H.  S.  Uter,  western  superintendent 

. Los  Angeles 

H.  G.  Dodge,  senior  engineer . 

. San  Francisco  office 

R.  J.  Larrabee,  field  engineer.  .  Seattle 
F.  D.  Weber,  engineer  .  Portland 

Representatives 

L.  A.  Barley . Denver 

C.  E.  Cole . Albuquerque 

H.  V.  Dobson . Santa  Barbara 

C.  H.  Fowler . Fresno 

Bernard  Froiseth  . Honolulu 

D.  A.  S.  McGregor  .  . .  Victoria.  B.  C. 

C.  R.  Meikel . Bakersfield 

H.  C.  Moore  . Modesto 

John  L.  Noble  Vancouver,  B.  C. 

J.  H.  Roberts . Salt  Lake  City 

J.  T.  Silveira  . San  Diego 

E.  H.  Snedaker . San  Jose 


Above,  vle^vs  of  the  original  laboratory 
at  615  Commercial  St.  in  San  Fran¬ 
cisco.  Left,  the  original  switchboard. 


erty  by  science  and  engineering. 
“Know  l»y  lest.”  an  admonition  of  its 
founders,  is  the  principle  underlying 
rnderwriters'  Laboratories’  activities. 
From  the  very  l«*ginning  it  was  recog¬ 
nized  that  “looking  at  a  device”  or 
visual  inspection  of  the  constructional 
features  of  a  product  were  not  enough. 

Fire,  the  original  consideration,  is 
still  the  principal  one  of  the  Labora¬ 
tories  today.  Ignis  Servus  Non  Domi- 
nus,  the  old  slogan,  as  aptly  describes 
one  olijective  of  the  organization  as  it 
ever  did.  Freely  translated,  it  means; 
“Keep  fire  a  servant,  don't  let  it  be¬ 
come  man’s  master.*’  Ihe  prevention 
of  other  hazards,  however,  is  also  in¬ 
cluded  in  the  scojie  of  activities.  Acci¬ 
dents,  electric  shocks,  explosions,  bur¬ 
glaries,  and  related  dangers  receive 
careful  consideration.  The  variety  of 
work  carried  on  today  is  vastly  greater 
than  was  ever  dreamed  of  in  the  early 
days.  Once  the  engineers  were  “jacks- 
of-all-trades”;  today,  they  are  special¬ 
ists  in  either  the  protection,  hydraulic, 
gases  and  oils,  chemical,  electrical, 
casualty  and  automotive,  or  burglary 
protection  departments. 

All  of  these  departments  are  repre¬ 
sented  at  the  main  testing  station  in 
Chicago  where  there  are  seventeen  de- 


mtories,  Inc.,  appointed  C.  H.  Lum  of 

the  National  Board  of  Fire  I  nder- 
writers  as  agent  f(»r  the  Laboratories 
in  San  Francisct)  and  authorized  him 
to  secure  the  services  of  a  full-time 
employee  to  represent  Underwriters’ 
Laboratories,  Inc.  The  original  labora¬ 
tory.  established  several  months  later, 
was  located  in  the  upper  storv  of  a 
partmental  laboratories  equipped  with  I)uilding  at  6LS  Commercial  St.  and 
much  unusual  and  unique  test  appara-  the  initial  equipment  was  very  meager 
tus  as  well  as  with  standard  testing  indeed.  There  were  a  few  small  hand 
equipment.  Much  of  the  special  equip-  tools,  taken  from  an  automobile  tool 
merit  in  these  laboratories  is  llesigned  kit.  and  a  work  bench  consisting  of 
by  the  engineers  and  some  of  it  is  con-  two  planks  supported  by  packing 

structed  in  the  Laboratories'  shops.  cases.  The  testing  equipment  consisted 

Some  years  elapsed  before  Under-  of  a  60()-amp.,  12.S-25()-vtdt.  d-c  sup- 

writers’  Laboratories,  Inc.  was  repre-  j)Iy,  a  100-amp.,  nO-220-volt.  single- 

sented  on  the  Pacific  Coast  bv  other  phase  a-c  supply,  two  second-hand  re- 

than  part-time  employees  of  local  rat-  sistors  purchased  from  the  Market 

ing  bureaus  located  in  Los  Angeles.  Street  Railway  Co.,  several  ammeters 

San  Francisco.  Portland  and  Seattle,  and  voltmeters  sent  from  the  Chicago 

Shortly  after  the  National  Board  of  office,  and  a  number  of  thermometers. 

Fire  I  nderwriters  established  an  office  \s  ecpiipment  was  added  much  was 

in  San  Francisco  in  1921.  W.  H.  Mer-  improvised  and  in  many  cases  was  con- 

rill,  president  of  Underwriters'  Labora-  structed  of  odds  and  ends  which  were 


Ray  Larrabee,  field  engineer,  used  to 
tour  the  West  in  the  traveling  labora¬ 
tory,  buying  on  the  market  samples  of 
cords,  fuses,  devices;  making  tests  of 
them  to  check  whether  standards  were 
being  maintained.  The  first  traveling 
lab  was  in  a  truck;  later  a  trailer  was 
necessary  to  carry  field  test  equipment 


1 


made  to  serve  the  purpose.  The  prod¬ 
ucts  actually  submitted  for  tests  dur¬ 
ing  the  first  few  years  consisted  main¬ 
ly  of  enclosed  switches,  cabinets  and 
cutout  boxes,  panelboards  and  electric 
heating  appliances. 

Subsequently,  an  elevator  interlock 
testing  machine  was  set  up  due  to  the 
recognition  of  such  equipment  on  the 
Pacific  Coast.  This  machine  was  quite 
bulky  and  during  o|)eration  the  entire 
building  fairly  shook.  It  is  quite  pos¬ 
sible  this  eventually  led  to  the  tenants 
in  the  first  floor  looking  for  another 
site  for  their  business  as  they  moved 
shortly  afterward  and  the  Laboratories 
expanded  their  lease  to  cover  the  first 
floor  of  the  building.  Here  it  might  be 
mentioned  that  the  first  floor  tenants 
had  been  manufacturers  of  Chinese 
|)erfume  and  strange  odors  very  often 
found  their  way  into  the  laboratory. 

Gradually  additional  testing  facili¬ 
ties  were  added.  Service  capacities 
were  increased,  a  direct-current  motor- 
generator  set  was  installed,  a  specially 
designed  enclosed  switching  testing 
machine  was  designed  and  built,  high- 
voltage  transformers  for  conducting 
dielectric  strength  tests  were  provided 
and  additional  meters  were  obtained. 

As  the  Vork  of  Underwriters’  Lab¬ 
oratories,  Inc.  became  better  known 
and  as  the  production  of  radio  re¬ 
ceivers  developed  on  the  Pacific  Coast 
it  became  necessary  to  increase  the  en¬ 
gineering  staff,  and  by  1937  a  total 
of  five  engineers  was  employed.  Dur¬ 
ing  the  latter  part  of  this  same  year  it 
became  evident  that  the  physical  fa¬ 
cilities  were  rapidly  becoming  inade¬ 
quate  and  the  Laboratories  were  moved 
to  more  spacious  quarters  at  500  San- 
some  St.  Here  both  the  laboratory 
and  office  facilities  were  greatly  ex¬ 
panded.  A  specially  designed  switch¬ 
board  provided  with  400-amp..  120- 
208-volt  a-c  and  400-amp..  125-250- 
volt  d-c  services  was  installed.  Auto- 
transformers  were  installed  in  conjunc¬ 
tion  with  the  alternating-current  serv¬ 
ice  so  that  the  necessarv  flexibilitv  of 
ojieration  could  l)e  obtained.  In  con¬ 
ducting  tests  of  small  horsepower  rated 


Howard  G.  Dodge,  senior  engineer, 
San  Francisco  laboratory,  at  dielectric 
strength  testing  booth,  making  a  test 

devices,  the  need  for  synthetic  loads 
capable  of.  being  readily  adjusted  to 
provide  various  power  factors  at  stand¬ 
ardized  test  voltages  was  apparent. 
Therefore,  three  such  variable  loads 
were  provided.  Each  unit  consists  of 
a  tapped  air  core  reactor  and  tapped 
resistors  housed  in  a  cabinet  which  is 
mounted  on  rollers  for  portable  use. 
The  equipment  may  be  used  for  three- 
phase  tests  by  interconnecting  three 
of  the  units. 

More  recent  additions  to  the  labora¬ 
tory  include  standardized  rain  test 
equipment  for  testing  enclosed  sw  itches, 
cabinets,  etc.,  intended  for  use  out¬ 
doors,  vacuum  tube  volt-meters,  port¬ 
able  autotransformers  for  adjusting 
line  voltages  to  agree  with  ratings  on 

Main  switchboard  at  the  laboratory 
at  500  Sansome  St.,  San  Francisco, 
with  full  testing  facilities,  at  left. 
At  right,  the  radio  testing  bench 
with  180-cycle  a-c  supply  and  test 
panels.  At  the  rear,  neon  tubes  for 
testing  sign  transformers  under  load 


submitted  equipment  and  a  cathode 
ray  oscilloscope  for  studying  wave 
forms. 

In  1941  the  staff  of  the  San  Fran 
cisco  office  was  expanded  still  further 
by  the  addition  of  an  engineer  to  take 
over  the  testing  of  oil  burners  and  re¬ 
lated  equipment  as  the  growth  of  these 
industries  on  the  Pacific  Coast  had 
progressed  sufficiently  to  justify  sui  h 
a  move.  Previous  to  that  time  such 
equipment  was  sent  to  the  Chicago  of¬ 
fice  for  test  and  the  transfer  of  this 
work  to  the  Pacific  Coast  has  greatly 
facilitated  this  type  of  testing. 

'I'hree  hundred  seventy-five  thousand 
products  have  been  approved  by  I  n- 
derwriters’  Laboratories.  Inc.  to  dale 
and  are  listed  in  its  booklets  of  tested 
and  ins|)ected  items.  The  5,000  manu¬ 
facturers  of  these  devices,  materials, 
and  systems  produce  in  a  normal  year, 
in  their  more  than  5,500  factories,  half 
a  billion  of  these  safeguarded  articles. 

This  outpouring  of  safer  articles  for 
industry,  business,  and  the  home  has 
increased  in  volume  year  by  year 
throughout  the  50-year  period.  The 
variety  and  number  of  these  products 
in  use  in  buildings  of  all  kinds,  tran.s- 
portation  systems,  and  elsewhere  is  so 
great  that  virtually  every  man,  woman 
and  child  in  the  United  States  and 
Canada  comes  in  contact  with  inanv 
of  them  every  day  and  relies  on  them 
for  safety,  regardless  of  who  he  is. 
where  he  goes,  or  what  he  does. 

Two  things,  aside  from  the  variety 
of  products  investigated,  make  Under¬ 
writers’  Laboratories  a  unique  organi¬ 
zation.  The  first  is  its  inspection 
service. 

A  corps  of  teclmically  trained  men 
carries  out  the  inspection  service, 
operating  from  185  centers  of  produc¬ 
tion  in  the  I  nited  States,  Canada,  Ltm- 
don,  England,  Honolulu  and  Hilo. 
Hayvaii,  and  making,  in  recent  year;-, 
upyvards  of  8.5.000  annual  visits  at 
factories. 

All  of  the  |)roducts  which  are  in¬ 
vestigated  and  j)ass  the  tests  at  tme  of 
the  testing  stations  are  periodically  in¬ 
spected  at  the  factories.  Frequency  of 
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ii  spectioii  depends  on  the  production 
it  liedule  and  the  type  of  dev  ice,  hut  in 
each  case  continued  compliance  with 
tl'e  re(piirements  of  the  safety  stand- 
aids  is  attained.  Inspections  are  made 
a;-  lonji  as  the  product  remains  on  the 
Lahoratiiries’  lists  of  tested  and  in¬ 
spected  products.  These  investigations 
involve  the  examination  of  the  raw  ma¬ 
terials  of  which  the  article  is  made,  in¬ 
spection  of  partially  completed  jirod- 
ucts  on  the  production  line,  and  tests 
of  representative  samples  of  the  (in- 
ished  product  selected  at  random. 

“I  nderw riters’  Laboratories.  Inc.  In¬ 
spected”  labels  are  issued  by  inspectors 
for  use  on  products  passing  this  fac¬ 
tory  investigation.  Most  of  these  labels 
are  serially  numbered. 

As  it  is  not  feasible  to  place  a  label 
on  all  types  of  products  investigated, 
all  approved  products  are  listed  bv 
manufacturer's  name,  catalogue  num¬ 


oratories  on  a  prorata  basis.  In 
S243,000  was  returned.  The  enthusias¬ 
tic  support  of  its  ca|)ital  stock  insur¬ 
ance  sponsors,  of  its  manufacturer- 
clients.  and  of  the  public  have  made 
this  non-profit  operation  possible. 

In  the  early  days  of  the  organization, 
and  until  1917.  contributions  from  the 
capital  stock  insurance  business  helped 
the  Laboratories  grow.  Beginning  with 
the  first  S.'LSO  appro|)riation  for  the 
equipment  of  the  initial  laboratory  in 
Lhicago,  tbe  National  Board  of  Tire 
I  nderw  riters  and  the  Western  I  nion 
(an  insurance  organization,  not  the 
telegra|)h  company  I.  appropriated  over 
the  twenty -three  year  period  .S270.000 
for  builditigs.  ecjuipment.  and  opera¬ 
tion.  'The  maximum  contribution  in 
any  one  year  was  S20.()0().  While 
these  ap[)rof)riations  were  exceedinglv 
helpful,  in  no  itistance  were  thev  sufli- 
cient  to  cover  entire  operating  costs. 


ber,  and  with  other  j)crtinent  informa¬ 
tion.  in  booklets  j)ublisbed  by  I  nder- 
writers’  Laboratories.  Four  such  book¬ 
lets  are  issued  annually  covering  fire 
protection;  gas,  oil  and  miscellaneous 
equipment;  electrical;  and  a  single 
book  combining  accident  hazard,  auto¬ 
motive,  and  burglary  protection  equip¬ 
ment.  Supplements  to  the  first  two 
lists  are  issued  semi-annually.  The 
electrical  list  is  brought  up  to  date 
monthly.  'Two  hundred  thousand 
copies  of  these  jniblications  were  dis¬ 
tributed  free  of  charge  in  1943  to  fed¬ 
eral.  state  and  city  authorities,  indus¬ 
try,  the  armed  services,  inspectors,  in¬ 
surance  jieople.  ))urchasing  agents,  and 
other  interested  persons. 

The  second  thing  that  makes  Under¬ 
writers’  Laboratories  a  rather  unicjue 
organization  is  the  fact  that  it  is  not 
a  profit-making  company.  The  work 
of  compiling  safety  standards,  testing, 
inspecting  at  factories,  labeling,  con¬ 
ducting  research,  and  publishing  the 
results  of  these  activities  is  carried  on 
as  a  service  to  the  jiublic.  “For  Serv¬ 
ice,  Not  Profit.”  I'nderwriters’  Labora¬ 
tories’  motto,  is  more  than  a  slogan, 
it  is  an  actuality.  From  1913  to  1943 
SI, 400,000,  the  income  over  operating 
fxjrenses  has  been  returned  by  the  Lab¬ 


H.  E.  Baker,  of  the  San  Francisco 
laboratory  staff,  testing  Western 
made  electrical  equipment  —  outlet 
boxes  and  enclosures  at  left,  fuse 
and  circuit  panels  at  the  right 

Since  1917  I  nderw  ritms'  Lalx'ra- 
tories  has  been  entirely  self-supporting. 
The  cost  of  (»peration  is  borne  by  in¬ 
dividual  manufacturers  who  make  use 
of  its  facilities.  It  is  not  a  memlier- 
ship  organization.  Each  unit  of  work 
is  charged  to  the  manufacturer  on  a 
cost  basis.  The  time  of  an  engineer 
assigned  an  investigation,  construction 
work  done,  materials  used.  pre|)aration 
of  the  report  and  any  other  element 
entering  into  the  cost  of  jierforming 
the  work  are  totaled  upetn  completion 
of  the  job  by  means  of  an  elaborate 
I'ost  accounting  system.  From  these 
charges  Underwriters*  Laboratories  re¬ 
ceives  its  support. 

During  the  fiast  two  and  one-half 
or  three  years  the  regular  funclifuis  of 
the  Laboratories  have  been  expanded 
to  include  much  s})ecial  war  work.  A 
few  typical  })roblems  have  been  (1) 
Fire  and  ex|>losion  hazards  of  Buta¬ 
diene  and  Styrene  used  in  the  manu¬ 
facture  of  Buna  rubber.  (2)  Investiga¬ 
tion  of  the  elTectiveness  of  electricallv 


conductive  flooring,  conductible  floor 
finishes,  and  conductive  shoes  for  use 
in  arsenals  and  munition  plants  ( and 
hospital  operating  rooms)  where  ac¬ 
cumulations  of  static  electricitv  are 
a  hazard.  (3)  Temperature  tests  of 
dust-tight  lighting  fixtures  and  test> 
of  other  hazardous  locations  usitig 
electrical  products.  (4)  Determination 
of  flammability  of  camouflage  ma¬ 
terials  for  gun  emplacements,  and  for 
other  protective  concealments.  (5)  In¬ 
spection  of  the  lightning  protection  in¬ 
stalled  for  the  protection  of  shell-load¬ 
ing  and  munitioris  plants.  (6)  Inspec¬ 
tion  of  protective  installations  for  safes 
and  vaults  for  storage  of  securities, 
narcotics,  medical  supplies,  secret 
codes,  valuable  documents,  etc. 

Special  tests  and  inspections  of  war 
materials  have  been  arranged,  mili- 
tarv  classes  have  been  sent  to  both 
the  Uhicago  and  San  Francisco  testing 
stations  for  actual  demonstrations  in 
fire  prevention  and  related  subjects. 
The  Laboratories  has  sent  its  expert- 
tit  serve  with  government  branches, 
has  maintaitted  a  consulting  service 
for  the  militarv.  for  industry,  and  for 
persons  concerned  with  maintaining 
productioti  through  safety. 

Looking  back  at  the  record  and  ac¬ 
complishments  of  the  first  fifty  year-, 
a  statement,  written  early  in  the  his- 
torv  of  this  organization  by  a  man  who 
had  much  to  do  with  developing  the 
laboratory  idea  into  a  realitv.  seems 
appropriate  now  to  express  the  senti¬ 
ment  of  those  who  look  forward  with 
confidence  and  satisfaction  to  the  sec¬ 
ond  fifty  years  of  service. 

“W  e  are  proud  of  our  plant  and  verv 
proud  of  the  work  we  are  doing,  be¬ 
cause.  far  beyond  any  particular  inter¬ 
est  of  the  underwriter  which  we  ma\ 
be  serv  ing.  we  are  doing  something  bn 
manufacturers  and  buvers  and  user- 
and  property  owners  everywhere--  we 
are  doing  something  for  humanitv. 
\nd  our  greatest  asset  is  not  our  jieo- 
ple  nor  our  jilant  nor  any  tangible 
thing  that  can  be  expressed  in  figure- 

it  is  our  good  will.  Against  more 
or  less  natural  prejudice,  against  self¬ 
ish  interest,  against  some  misrepreseii- 
lalion  and  a  little  competition,  we  have 
established  a  good  name  for  our  in¬ 
stitution  and  its  work  which  will  make 
for  our  success  just  so  long  as  it  is 
maintained.  Should  we  ever  lose  it 
nothing  of  anv  kind  can  supplant  it: 
there  will  be  little  left  of  our  structure 
but  the  mere  tools  of  our  trade — somi' 
buildings  and  machinery  which  repre¬ 
sent  onlv  dollars  and  cents.  \nd  sm 
with  our  boasting  of  past  achievements 
we  strive  to  keep  a  watchful  eye  on  the 
morrow  ,  that  I  nderw  riters'  Labora¬ 
tories  may  continue  to  occupy  its 
uni<|ue  position — the  only  successful 
thing  of  its  kind  in  the  world.” 
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Phase  Relation  of 
Transformers 


Primary  winding  vs.  secondary  winding, 
hooked  up  single-phase  and  three- 
phase  star  to  delta,  delta  to  star, 
star  to  star  and  delta  to  delta 


Roy  Burnett 

Electrical  Engineering  Dept. 

Lockheed  Aircraft  Co. 

PI  RPOSE  of  this  article  is  to 
demonstrate  what  takes  place  in 
a  hank  of  transformers,  hooked 
up  according  to  the  various  standards. 
The  cause  of  confusion  in  a  man’s 
mind  regarding  phase  shift  in  a  hank 
of  transformers,  is  that  he  is  thinking 
of  the  phase  shift  taking  place  within 
each  transformer.  To  clear  up  this  con¬ 
fusion,  rememlter  that  the  purpose  of 
the  iron  core  in  the  transformer  is  to 
couple  inductively  the  primary  wind¬ 
ing  to  the  secondary  winding  so  there 
can  he  no  power  applied  to  one  wind¬ 
ing  without  inducing  the  same  amount 
of  power  in  the  other  winding. 

The  next  important  step  is  to  em¬ 
phasize  the  time  element;  in  other 
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tords  two  things  happening  at  exactly 
iie  same  time  or  two  things,  each  hap- 
lening  at  different  times. 

To  hear  out  the  statement  jireviously 
made  that  the  phase  shift  does  not  take 
olace  within  a  single  transformer,  look 
mto  a  single  phase  transformer. 

Apply  a  potential  on  Hi  and 
there  will  be  an  induced  voltage  across 
Xi  and  Xo  in  the  opposite  direction, 
if  the  two  windings  are  wound  in  the 
-ame  direction.  This  is  known  as  addi¬ 
tive  polarity.  In  other  words,  if 
and  Xo  are  tied  together,  measure  the 
voltage  across  Hj  and  Xi  and  you  read 
the  voltage  of  the  primary  plus  the 
voltage  of  the  secondary. 

The  diagram  below  shows  a  subtrac¬ 
tive  polarity  hook-up;  in  other  words  if 
Ho  and  Xi  are  tied  together,  measur¬ 
ing  the  voltage  across  Hi  and  Xo,  the 
ultimate  would  he  the  greater  voltage, 
less  the  lesser  voltase. 


3)^ 


Subtractive  polarity,  star  to  delta,  primary  leading 
secondary  30“ 


*»• 


aAAAAA>-f-vV\AAA>--rVVV\AAe 


HI 

H2 

- 

PRIMARY 

I 

Next,  review  one  of  the  laws  of  in¬ 
ductance,  which  tells  that  if  two  con¬ 
ductors  are  placed  in  proximity  to 
each  other  and  in  jiarallel,  with  no 
metallic  connection  between  them,  and 
an  alternating  voltage  is  applied  to  the 
ends  of  one  conductor,  an  alternating 
voltage  of  the  same  frequency  will  be 
induced  in  the  second  conductor,  but 
in  the  opposite  direction,  or  180°  out 
of  phase. 

In  the  primary  winding  of  a  trans- 


Slngle  phase  transformer,  showing  diagram  of 
hook-up  for  one-half  voltage,  and  twice  the 
:urrent,  and  hook-up  for  twice  the  voltage 
and  half  the  current;  bottom  diagram  at  right 


Subtractive  polarity,  star  to  delta,  primary  lagging 
secondary  30“ 


Additive  polarity,  star  to  star,  with  no  phase  shift 


Subtractive  polarity,  star  to  star,  with  ISO  phase  shift 
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former,  the  current  is  very  low  when 
there  is  no  load  connected  across  the 
secondary,  because  the  counter  electro¬ 
motive  force  induced  into  the  primary 
winding  hy  what  is  known  as  self¬ 
inductance.  or  reactance,  is  18(1°  out 
of  phase,  or  is  in  the  opposite  di¬ 
rection  of  the  applied  voltage.  If  a 
load  is  connected  across  the  secondary 
winding,  a  current  will  start  to  flow, 
hut  will  flow  in  the  opposite  direction 
to  the  primary  current.  The  secondary 
current  also  induces  a  hack  pressure, 
or  counter  electromotive  force,  which 
is  lo0°  out  of  phase  with  the  voltage 
induced  hy  the  primary  current.  The 
diagratn  below  will  show  that  the  cur¬ 
rent  in  the  secfuulary  tends  to  cancel 
out  self-inductance  in  the  primary. 


Cancellation  ■{ 


primary  applied  voltaqe 
f  -| - - 

I  self-inductance  in  primary 


the  primary  voltage  is  })eaked  between 
primary  lines  B  and  C. 

Then  the  phase  shift  is  the  result 
of  two  things  happening  at  different 
times,  or  the  voltage  of  the  primary 
through  two  transformers  peaking, 
either  30°  ahead  or  30°  behind  the 
secondary  peak  voltage,  which  is 
across  only  one  transformer. 

The  three-phase  star  connection  is 
used  where  there  is  a  demand  for  three 
single-phase  loads  of  different  values, 
or  an  unbalanced  three-phase  load. 
The  neutral  conductor  will  carry  the 
unbalanced  current  brought  about  by 
connected  loads  of  different  values 
across  the  different  phases.  The  three- 
phase  delta  hook-up  is  best  suited  for 
a  balanced  three-pba.se  load. 


I  self-inductance  In  secondary 

i -  — — - ^ 

Induced  voltaqe  In  secondary 


and  the  primary  current  tends  to  can¬ 
cel  out  .self-inductance  in  the  second¬ 
ary  winding,  which  in  turn  shows  that 
primary  current  varies  as  the  load 
varies  across  the  sec<»ndarv  witiding. 

Step  bv  step,  it  has  been  sluiwn  that 
the  only  phase  shift  that  takes  place 
in  a  single  transformer  is  the  180°. 
or  reverse  action  of  secondary  to  pri¬ 
mary,  which  is  the  same  thing  as  ex¬ 
changing  two  wires  of  any  simple  two 
wire  circuit,  and  which  can  be  cor¬ 
rected  by  exchanging  back  again.  So, 
the  difference  between  an  additive 
polarity  transformer  and  a  subtractive 
polarity  transformer  depends  on  which 
way  the  leads  are  brought  out  of  the 
transformer  case. 

The  type  of  phase  shift  next  con¬ 
sidered  is  not  so  simple  as  the  type 
just  covered.  First  it  will  be  necessary 
to  show  the  three-phase  hf)ok-up  with 
no  phase  shifts,  then  show  three-phase 
hook-ups  with  phase  shift.  Direction 
of  rotation  must  be  assumed,  bearing 
in  mind  that  each  phase  goes  through 
360  electrical  degrees  every  cycle.  So, 
for  an  arbitrary  direction,  assume  a 
ch)ckwise  rotation. 

After  analyzing  the  different  stand¬ 
ard  hook-ups.  let  us  discern  what  is 
meant  by  phase  shift;  when  and  where 
it  takes  place.  Look  at  the  first  star  to 
delta  hook-up  diagram  again  and  note 
that  the  star  is  hooked  to  a  four-wire 
circuit,  while  the  delta  is  hooked  to  a 
three-wire  circuit. 

Note  again  the  primary  of  trans¬ 
former  No.  2  is  connected  from  line 
B  to  neutral,  which  is  in  phase  with 
the  secondary  of  transformer  No.  2. 
which  is  connected  to  lines  B  and  C. 
Therefore,  the  }>eak  voltage  between 
lines  B  and  C  occurs  at  the  same  time 
the  primary  voltage  peaks  l>etween 
primary  line  B  and  neutral;  not  when 


Priorities 


•  Fans,  it  was  requested  of  WPI.  || 

should  be  made  to  supply  urgent  in 
dustrial  and  commercial  requirements.  I 
100,000  “shore  use”  fans.  There  ma\  | 
be  25.000  12-in.  and  75,000  16-iii.  || 
fans  authorized.  i 

i 

•  Ronf'es  will  be  permitted  to  be  I 
manufactured  in  the  third  and  fourth 
quarters  of  1044  at  the  rate  of  22,000  t 
per  quarter,  .5,000  of  which  w  ill  1m?  for 
military  requirements. 

•  Fluorescent  lighting  fixture  manu¬ 
facture  will  not  be  relaxed  because  of 
a  continuing  shortage  of  small  trails-  i 
formers,  all  of  which  are  needed  for 
military  equipment.  But  fluorescent 
lamps  are  available  in  sufiicient  quan¬ 
tity  to  take  care  of  replacements  and  ^ 
for  sucb  new  fixtures  as  are  made  for  f 
priority  users.  But  rapid  large-scale  S 
increase  in  lamp  production  would  run  * 
into  shortaires  of  certain  fluorescent  1 

Civilian  requirements  get  '".'"‘V".-,  r'’”  ' 

serious  consideration  which  have  proved  very  inferior.  j 

C!\ ILIAN  requirements  in  appli-  •  Freon  gas  has  been  one  reason, 
ances,  fans  and  lightiim  were  along  with  motors,  for  (lenial  of  re¬ 
given  some  serious  consideration  frigeration  production.  New  facilitic' 
during  the  past  month  or  two  by  the  nroducing  Freon  will  come  into  L 

meetings  of  the  household  electrical  prmluction  in  April  and  in  September  | 

appliance  distributors  industry,  domes-  relieve  a  shortage,  but  essential  | 

tic  electric  range  industry,  the  do-  demands  will  still  come  first  and  little  | 

meslic  and  commercial  fan  industry.  ***'  hoik*  h<*  available  for  ciyilian  use>.  . 

and  the  fluorescent  lighting  fixture  in-  •  guses  and  tcirlng  devices  should  lx  I 

dustry  advi.sory  committees  in  meet-  sold  to  retail  customers  without  anv  I 

ines  with  goyernment  officials  «)f  the  priority  rating,  Vi  I’B's  wholesale  and 

Viar  Production  Board  and  Office  of  retail  trades  division  has  ruled.  Deal-  ji 

Civilian  Beauirements.  So  were  the  ers  may  or  may  not  use  CMP  9-A  to  f 

methods  of  distributing  the  inanufac-  „btain  supplies  of  these  items.  | 

ture  and  later  the  output  which  may  ^  .  ,  i  •  i  I 

1,,.  authorized.  •  V'""’"'  'uleantzecl  J 

finre  any  more  m  the  non-renevvahle  j 
•  /rons  are  on  the  list  to  be  inanufac-  types.  The  Navy  needs  all  this  tubing, 
tun'd.  (»enerally  speaking,  they  will  be  Paper  tubing  can  be  used  instead, 

made  by  former  manufacturers  of  p„ses  rated  2.50  to  600  yolts  or  inon 

ir<  ns.  One  automatic  and  one  non-  are  exempted.  L 

automatic  model  will  1m‘  permitted.  i,  .  •  •  i  •  P 

•  II  1  .  J  nf  •  .  .til  •  •  trices  on  outlet  boxes  and  wire 

nickle  plated.  interest  to  dealers  is  ,  - 

.1  ,  .  •  -11  1  •  J  1  .  took  some  ad  ustments  on  the  West  i 

that  no  turn-in  will  be  required  hut  ,,  i  -  i  i  i  •  • 

,  -11  I  I  J  ,  .-f  .1  •  Coast  during  the  month,  bringing  [ 

customers  will  he  asked  to  certity  their  ,  .*7,  ...  ,  ,  i  f 

If  .  .  .u  1  1  them  up  to  lull  ceding  level,  rormerlv 

need  tor  a  new  iron  to  the  dealer.  ,  \ 

•  11  .-  f  -111  If-  competition  ol  some  manutacturers.  i 

‘Mlocations  ot  available  supply  ot  irons  ,  '  ,  i  i  i  i  i  i 

-  .  1  I  •  f  r  1  f  frozen  at  a  lower  level,  had  brought 

IS  to  be  on  basis  (d  lormer  number  ot  .  ,  i  i  i  x- 

11  1-  .  -1  .  u  1  1-  .  1  f  manv  prices  down  to  those  levels.  !Nov\ 

dealers  a  distributor  had.  adjusted  tor  ,  -  '  ,  .  i  irm  -i 

.1  .  f  1  •  J  f  •  Ihpy  are  touching  the  Oct.  1.  1941  ceil- 

those  gone  out  ot  business  and  tor  in-  .  ^  ,  r  n 

-  I  -  mg.  Wire  jirices  rose  because  Burnt 

creases  in  jiojmlation  in  war  areas.  .i  .  '  i  i  -  i  .  i 

Ri  •  .  J-  •  •  1  J-  synthetic  rubber  insulation  instead 

ules  against  discrimination  by  dis-  ^  -  ,  ,  .  ,  ,  ,  .  i  . 

.  -1  .  -Ill'  ot  crude  or  reclaimed  rubber  is  being 

tnbutors  were  prescribed  and  an  aji-  ,  i  ■  i  i  i-  •  r 

11  J  .  f  J  1  used  exclusivelv  and  aiiplication  toi 

peal  board  set  up  tor  dealers.  .  ,  ,  . 

'  increases  has  been  made  with  Ot  .v  s 

•  Refrigerators  are  not  likely  to  be  Ajiparently  some  have  received  aji- 
niade  this  year  at  all.  There  is  still  proval. 

some  stockpile  for  essential  needs.  No  ^  Irrigation  pump  line  extensions,  for 
decision  was  reached  whether  any  low-  pumps  having  25  gal.  iier  min.  mini- 
temperature  freezers  would  be  made  extension  cost  must 

for  farm  use  or  not.  gi.soO,  will  now  be  per-  1 

#  Washing  Machines,  if  any  at  all.  mitted  under  supplementary  order 
will  be  very  limited  in  number  in  1944.  I'-l-i. 

•  Repair  parts,  except  motors  and  •  Steam  turbines  authorized  built  bv 
controls,  should  1m»  available  in  neces-  OWl'  include  one  of  625-kw.  for  Citv 
sary  quantity.  of  Gunnison.  Colo,  municipal  sy.stem. 
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Lighting  Idea  Sheet 


Light  for 

V-Mail 


The  Need 

Illumination  for  {joneral  operations  in  sortinj:. 
shipping!  and  rereivinp  in  the  V-Mail  depart 
inent. 

Conditions 

Prior  to  relijihtiii}',  the  area  was  lighted  to 
4  foot-candles  hy  means  of  insirle  frost  lamps 
ih  RI.M  shallow-howl  reflectors. 

Installed 

Conlimicd  rows  of  two-lamp,  48-in.,  It)  watt. 
KI.M  wartime  industrial  fixtures  with  white 
F  lamps;  a  total  of  2.4.T  lamps. 


“Fleet  Post  Office”  for  F.  .'s.  Navy,  .'sau  Francisco.  Layout  designed  hy  Pacific  Gas 
and  Electric  Co.  lighting  staff.  San  Francisco  division.  Installation  hy  \’ictor  l.cmoge. 
electrical  contractor. 


Average  intensity  45  f-c  in  sorting  room.  2d 
f-c  in  receiving  and  shipping  departments. 
“Where  10  had  throws  had  occurred  before, 
there  is  now  an  average  of  only  two  ha<l 
throws.” 


Light  for  an 

Office 


Results 

At  desk  level.  48  to  52  f-t\  free  of  glare  and 
with  shadtiws  eliminated.  Increased  visual  effi¬ 
ciency  in  the  accounting  <lepartment  greatly 
a|)preciated. 


Conditions 

Prior  to  relighting.  10  to  12  f  t  fiom  glass 
enclosed  units  and  some  indirect  units.  ITiere 
was  glare  from  the  enclosing  globes,  as  well 
as  sharp  shadows.  The  indirect  units  through 
neglect  were  dirty  and  had  a  reduced  reflec¬ 
tion  factor.  Ceilings  were  dark. 


Installed 


row  in  each  hay  of  200  watt,  I  RC  type 
Mitchell  units,  with  fluorescent  lamps,  a  total 
of  46  units.  Ceiling  repainted. 


The  Need 

Modern  lighting  for  accounting  and  general  office  work. 


Who 


Fairbanks  Morse  Co..  6.50  Third  .‘'t..  San  Francisco.  I  ayout  de-igned  by  G.  A.  Iro-pe 
Pacific  ('.as  ainl  Electric  (io.  Installation  by  Hu//ell  Fleitiic  \\ Krks.  San  Franci>c« 
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Some  Aspects  of  Postwar  Rural  Life 

An  appraisal  of  rural  electrification  opportunities  existing  after  the  war, 
including  an  estimate  of  the  increase  in  number  of  California  farms 

H.  B,  Walker* 

Professor  of  Agricultural  Engineeri/ig,  University  of  California 


ELECI  HIFICATION  of  our  farms 
and  homes  has  been  of  ines¬ 
timable  value  to  us  here  on  the 
West  Coast  in  meeting  our  •wartime 
responsibilities.  The  war  mandate  to 
produce  more  with  less  of  labor  and 
equipment,  hojteless  as  it  has  seemed 
at  times,  has  come  to  pass  because  of 
the  integrity  t)f  the  equipment  on,  and 
the  services  to,  our  farms  and  in  our 
homes. 

It  is  hard  to  conceive  how  Califor¬ 
nia  farmers  thus  far  could  have  met, 
or  will  meet,  the  production  challenges 
of  a  nation  at  war,  without  the  half 
million  electric  motors  on  our  farms 
and  in  our  farm  homes,  with  their  ever 
ready  standby  energy,  totaling  around 
one  and  one-quarter  millions  of  horse¬ 
power.  Women  in  these  homes,  many 
of  them,  have  toiled  in  the  fields  and 
still  have  been  able  to  supply  the  fam¬ 
ily  with  wholesome,  palatable  food,  be¬ 
cause  75%  of  all  farm  homes  have 
electric  refrigerators. 

Our  great  reliance  upon  electric 
power  and  service  on  our  farms — a 
great  bulwark  in  the  maintenance  of 
the  morale  and  productive  capacity  of 
farm  folks — has  not  been  entirely  free 
of  worry.  Maintenance  agencies  are 
depleted  of  both  materials  and  man¬ 
power,  and  it  has  required  near  sujier- 
human  effort,  as  well  as  extreme  in¬ 
genuity  and  patience,  to  keep  equip¬ 
ment  in  service.  If  it  had  not  l)een  for 
the  inherent  reliability  which  has  l>een 
built  into  our  farm  and  home  electrical 
equipment,  we  could  hardly  have  got 
by.  Surv'eys  recently  made  of  required 
services  on  farm  electric  motors  dur¬ 
ing  the  first  year  of  the  war,  indicated 
that  only  5%  required  replacement,  or 
repair,  of  brushes;  only  1.4%  had 
bearing  troubles;  another  1.4%  had  to 
be  rewound,  and  motor  replacements 
amounted  to  only  one-half  of  one  per 
cent.  These  repairs  seem  insignificant 
when  compared  with  the  10%  or  more 
of  overhaul  jobs  needed  each  year  on 
our  farm  tractors,  trucks  and  automo¬ 
biles.  Surely  our  farm  electrical  equip¬ 
ment  has  become  as  faithful  an  ally  in 
war,  as  it  has  been  in  the  past  a  faith¬ 
ful  servant  in  peace. 

The  war  has  brought  to  California 
a  million  new  people.  No  doubt  a  ma¬ 
jority  of  these  w'ill  wish  to  remain  here 
if  suitable  employment  conditions  pre¬ 
vail.  Some  will  return  to  their  orig¬ 
inal  homes.  Rural  populations  in  Cali¬ 
fornia  have  declined  under  the  impact 


of  war,  and  the  attendant  industrial 
expansion.  This  loss  should  be  re-es¬ 
tablished  promptly  with  the  cessation 
of  hostilities  and  we  may  quite  reason¬ 
ably  anticipate  a  continuing  demand 
for  our  agricultural  products  due  to 
the  following  reasons: 

1.  Food  is  recognized  as  an  impor¬ 
tant  factor  in  establishing  and  keeping 
the  |>eace 

2.  There  will  be  no  industrial  transi¬ 
tion  period  for  agriculture  with  the 
close  of  the  war.  Its  plant,  even  though 
it  requires  some  rehabilitation,  will 
continue  to  operate  much  the  same  as 
during  the  war. 

3.  Reclamation  projects  now  in  ex¬ 
istence  will  be  prepared  to  release 
needed  irrigation  water  into  w'ater- 
deficit  farming  areas,  as  well  as  for  the 
development  of  limited  areas  of  new 
land. 

4.  Veteran  rehabilitation  always  in¬ 
cludes  agriculture. 

5.  A  larger  total  population  in  the 
state  will  support  a  larger  agricultural 
hinterland. 

C.  Although  the  war  fjeriod  has  de¬ 
veloped  certain  restrictions  in  food 
supplies,  on  the  whole  it  has  tended  to 
build  up  an  appreciation  of  the  value 
of  protective  foods,  thus  enlarging  do¬ 
mestic  markets  for  the  ty|>es  of  farm 
products  we  produce  in  California. 

7.  Agriculture  in  California  is  of 
growing  importance  in  both  comple¬ 
mentary  and  supplementarv  relation¬ 
ships  to  the  state's  industrial  growth. 

Time  will  not  permit  a  discussion  of 
all  of  these  points  in  detail,  but  per¬ 
haps  a  brief  discussion  of  the  over-all 
picture  may  develop  some  points  of 
direct  interest  to  those  concerned  with 
rural  electrification. 

We  have  in  the  United  States,  at 
present,  something  over  six  million 
farms  of  all  types  and  sizes,  which  are 
operated  under  a  wdde  range  of  effi¬ 
ciencies.  when  measured  in  terms  of 
ratios  of  labor  energy  input  to  units  of 
production  output.  For  example,  in 
California  it  requires  today  about  one 
man-hour  of  labor  to  grow  and  har¬ 
vest  nine  to  ten  bushels  of  wheat,  while 
in  West  Virginia,  under  different  pro¬ 
duction  environments,  it  requires  ap¬ 
proximately  one  and  one-quarter  hours 
of  ma!i-lahor  to  produce  one  bushel  of 


*  Extracts  from  an  address  before  the 
CREA  Sixteenth  Annual  Rural  Electric  Con¬ 
ference. 


wheat.  Similar  comparisons  could  be 
made  throughout  the  United  States, 
frequently  to  the  advantage  of  Cali¬ 
fornia  but  not  always.  The  important 
thing  such  data  do  not  reveal  is  that 
in  California  for  this  particular  crop, 
we  have  large  mechanized  farms  as 
compared  to  smaller  units  in  West  Vir¬ 
ginia.  It  has  been  roughly  estimated 
that  one-third  of  the  farms  of  the  Na¬ 
tion  produce  85%  of  our  marketable 
products,  another  one-third  13%,  and 
the  remaining  one-third  only  2%. 
Some  federal  groups  have  intimated 
that  the  close  of  the  war  will  bring  an 
expansion  of  2,000,000  farms  for  the 
nation.  Under  the  changed  industrial 
and  social  environments  caused  by 
the  close  of  the  war,  I  am  not  inclined 
to  question  this  expansion  when  meas¬ 
ured  in  numerical  terms.  Undoubtedly, 
great  numbers  of  families  will  seek 
rural  environments  for  better  living, 
after  experiencing  the  congested,  war¬ 
time,  living  conditions  found  in  our 
metropolitan  areas. 

It  does  seem  to  me,  however,  that 
this  growth  as  measured  in  number  of 
farms,  will  not  be  reflected  directly  in 
like  increases  in  productive  capacity 
of  our  farms.  Small  farms  do  not  have 
the  opportunity  to  use  labor  and  equip¬ 
ment  as  efficiently  as  large  farms.  For 
example,  a  recent  study  of  farm  power 
in  California  showed  that  tracklayer 
tractors  on  farms  of  50  to  100  acres- 
in  size  are  used  1,070  hours  per  year, 
as  compared  to  1,550  hours  per  year 
for  farms  of  700  acres  or  larger.  Simi¬ 
larly.  wheel  tractors  on  the  smaller 
farms  are  used  830  hours  per  year 
compared  to  1,115  hours  per  year  for 
the  larger  farms.  This  study  also 
showed  that  wheel  tractors  are  used 
more  frequently  on  small  farms  than 
on  large  farms  with  the  opposite  rela¬ 
tionship  for  tracklayers.  Since  the 
average  tracklayer  has  approximately 
double  the  drawbar  horsepower  of  a 
wheel  tractor,  it  is  apparent  that  man¬ 
power  efficiency  in  relation  to  power 
utilization  is  much  greater  for  the 
lirger  farm.  These  comparisons  do  not 
take  into  account  our  really  small 
farms  for  we  have  in  California  a  total 
of  approximately  133,000  farms,  of 
'vhich  86,000,  or  approximately  659^ . 
are  less  than  50  acres  in  size,  with  28% 
of  the  total  in  the  bracket  between  10 
and  29  acres  and  nearly  24%  of  less 
than  10  acres. 

Admitting  there  may  be  a  great  rural 
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•xpansion  in  farm  numbers,  the  fact 
remains  that  our  larger  farms  will  con¬ 
tinue  to  be  the  chief  suppliers  of  sur¬ 
plus  products,  jiarticularly  for  out  of 
-tale  consumption.  It  must  be  assumed. 
I  believe,  that  the  greatest  growth  in 
farms  will  he  in  the  smaller-sized 
brackets.  I'his  will  he  due  to  the  fol¬ 
lowing:  (1)  Veterans  entering  agri¬ 
culture  will  be  subsidized  on  a  finan¬ 
cial  basis  that  w  ill  jireclude  large  acre¬ 
ages:  (2)  industrial  workers  under¬ 
taking  agriculture  will  not  have  capi¬ 
tal  or  experience  to  undertake  exten¬ 
sive  operations,  and  (3)  much  of  the 
expansion  will  he  of  a  suburban  na¬ 
ture.  supplementary  to  industrial  em¬ 
ployment. 

In  this  type  of  farm  expansion, 
rural  electrification  can  render  an  im¬ 
portant  service.  True  enough,  the  serv¬ 
ices  to  large  farms  will  in  no  way  be 
minimized,  but  there  will  be  less  ex¬ 
pansion  in  numbers  of  new  large  farm 
installations,  but  relatively  expansion 
of  service  in  these  will  be  for  new  uses. 
For  smaller  farms,  where  the  number 
of  new  enterprises  may  be  high,  whole 
new  installations  of  services  will  be 
necessary,  including  such  equipment 
as  refrigerators,  washing  machines, 
stoves,  fans,  quick  freezing  units,  do¬ 
mestic  water  systems,  small  irrigation 
units,  lawn  mowers,  drying  equipment, 
incubators,  br*)oders,  small  grinders, 
air  conditioning  units,  sweepers,  and 
various  types  of  miscellaneous  house¬ 
hold  and  farm  shop  equipment. 

A  study  recently  made  of  motor 
uses  with  reference  to  farm  sizes 
showed  the  same  incidence  of  frac¬ 
tional  motors  on  farms  of  SO  to  99 
acres  as  for  farms  of  220  to  .379  acres; 
but  for  motors  of  larger  size  the  in¬ 
cidence  was  about  50%  greater  on  the 
larger  farms.  This  would  tend  to  in¬ 
dicate  that  new  farm  installations  in 
the  postwar  period  will  include  con¬ 
siderable  house  wiring,  household 
equipment,  and  small  motor  installa¬ 
tions.  This  same  study  revealed  that 
on  the  average  an  electrified  farm  has 
a  connected  motor  load  of  13.4  hp. 
Undoubtedly,  the  motor  load  for  these 
|)otentially  smaller  farms  will  be  less 
than  this  average,  but  surelv  these  will 
average  more  than  half  of  the  general 
total  average  and  could  readily  be  built 
up  to  an  average  of  8  to  10  hp.  even 
for  farms  under  20  acres  in  area. 

A  study  of  uses  on  588  California 
farms  ranging  in  size  from  10  acres 
and  upwards  revealed  53  different  uses 
for  electric  motors  alone.  This  didn’t 
take  into  account  the  various  applica¬ 
tions  in  farm  shops  or  varying  uses  of 
portable  motors.  Undoubtedly,  if  all 
separate  uses  were  included  upwards 
of  a  hundred  established  electric  motor 
uses  could  be  found  on  our  farms  to¬ 
day  and.  moreover,  motor  applications 
to  farming  operations  are  not  ex¬ 


hausted.  '1  he  order  of  fnMjuency  of 
uses  on  these  588  typical  (California 
farms  located  in  35  separate  counties 
was  as  follows:  refrigerators  75%. 
irrigation  pumps  (>9%.  washing  ma¬ 
chines  65% .  domestic  pumps  64% , 
milking  machines  26%,  portable  and 
miscellaneous  motors  21%.  shop 
motors  20%,  mixers  15%,  and  in 
lesser  percentages,  sweepers,  fans,  in¬ 
cubators,  milk  coolers,  food  grinders, 
separators,  house  cfK)lers.  ironers.  sew¬ 
ing  machines,  dehydrators,  hullers. 
saws,  compressors,  elevators,  furnaces, 
feed  mixers,  sump  pumps,  blowers, 
brooder  fans,  graders,  lawn  mowers, 
paint  sprayers,  shearing  machines, 
feed  choppers,  sorting  tables,  centri¬ 
fugals.  cement  mixers,  oil  ])unq)s. 
bottlers,  bottle  washers,  prune  shakers, 
hedge  clippers,  sack  cleaners,  waxers. 
dishwashers,  juicers,  vacuum  pumps, 
dippers,  bean  cleaners,  sackers.  milk 
pumps,  churns  and  pasteurizers.  3'here 
was  a  total  of  2.586  motors  used  on 
these  588  farms,  with  a  reported  c(»n- 
nected  load  of  7.863  hp.  1  hese  data  are 
not  reported  to  impress  you  so  much 
with  what  exists,  but  to  indicate  the 
vast  potentialities  of  rural  electrifica¬ 
tion  in  the  postwar  period.  Surelv  we 
are  far  from  use  saturation  on  existing 
farms  and  new  farms  mean  further 
electrical  installations  of  existing  ap¬ 
plications. 

If  the  nation  should  expand  its  farm 
numbers,  how  many  of  these  are  likely 
to  be  in  California?  At  best  this  is  a 
speculation,  but  following  war.  there 
has  always  been  a  back  surge  to  the 
land.  The  large  increase  in  the  state’s 
population,  the  difficulties  in  convert¬ 
ing  the  state’s  wartime  industries  to 
peacetime  production,  veterans’  reha¬ 
bilitation  programs,  and  the  inherent 
tendency  for  a  nerve-racked  people  to 
seek  the  “wide,  open  spaces.”  surely 
will  operate  toward  a  relatively  large 
increase  in  small  farms.  This  alone 
could  readily  account  for  a  farm  in¬ 
crease  of  30%  or  more.  However,  the 
acreage  involved  and  the  surplus  ])ro- 
duction  involved  from  such  expansion 
are  not  likely  to  be  so  impressive. 

California,  a  great  agricultural  state, 
is,  likewise,  gaining  in  its  industrial 
stature.  For  our  state,  agriculture  is 
both  supplementary  and  complemen¬ 
tary  to  our  industrial  development. 
The  favorable  climatic  conditions  of 
this  region  are  attractive  to  those  who 
enjoy  outdoor  life.  These  constitute 
attractants  to  our  supply  of  industrial 
workers.  On  the  other  hand,  the  short 
work  week,  which  surely  will  come 
with  the  return  of  peacetime  economy, 
provides  an  opportunity  for  these 
workers  to  enjoy  outdoor  life,  and  at 
the  same  time  materially  contribute  to 
their  income  by  owning  small  subur¬ 
ban  farms.  The  success  of  victory  gar¬ 
dens  the  past  year  has  stimulated  in¬ 


terest  in  side-line  farming,  and  I 
should  expect  a  considerable  )iumber 
of  our  new  postwar  farms  to  be  of  this 
subsistence  type.  In  this  way  agricul¬ 
ture  becomes  supplementary  to  indus¬ 
trial  development. 

On  the  other  hand,  manv  of  the 
crops  we  grow  have  industrial  poten¬ 
tialities.  Flax,  for  example,  which  is 
grown  primarily  as  a  source  of  oil, 
provides  f<‘ed  by-products,  raw  mate¬ 
rials  for  paper,  and  it  is  an  essential 
for  our  paint  industries.  Cotton,  grown 
|)rimarily  for  fiber,  is  equallv  valuable 
for  oil.  feed  by-products,  linters.  etc. 
Sugar  beets  for  sugar,  a  universal 
food  [)roduct.  is  valuable  for  its  by¬ 
products  as  cattle  feed.  It  is  now  ad¬ 
mitted  that  the  field  by-products  of  a 
normal  sugar  beet  crop  are  equivalent 
in  livestock  feed  to  an  acre  of  Iowa 
corn.  Rice,  which  is  grown  primarily 
for  its  value  as  food,  provides  a  mate¬ 
rial  for  paper  manufacture,  and  recent 
methods  of  processing  provide  a  rich 
source  of  desirable  vitamins.  Potatoes, 
grown  for  food,  also  provide  a  source 
of  raw  materials  for  starcb  as  well  as 
alcohol. 

The  war  has  made  us  conscious  of 
the  rapid  depletion  of  our  natural  re¬ 
sources  like  oil.  iron.  copj)er.  etc.  Cali¬ 
fornia  produces  many  crops  which 
may  be  utilized  for  alcohol  produc¬ 
tion.  plastics,  rubber,  fibers,  and  other 
so-called  chemurgic  products.  In  these 
things  California  agriculture  offers 
great  potentialities.  Naturally,  low-cost 
raw  products  are  essential  to  such  in¬ 
dustrial  expansion.  Mechanical  equij)- 
ment  contributes  not  only  to  lower 
production  costs  but  there  are  unex¬ 
plored  potentialities  in  rough,  or  pri- 
marv  on-the-farm,  processing  methods, 
which  may  be  done  to  economicallv 
prepare  agricultural  products  for  in¬ 
dustrial  uses.  Such  processing  might 
verv  well  involve  electricity  in  manv 
wavs  and  also  provide  labor  markets 
f(»r  farm  help  during  so-called  off¬ 
season  periods.  In  these  w’ays  agricul¬ 
ture  becomes  complementary  to  indus¬ 
trial  development. 

The  American  diet  is  not  only  of 
interest  but  it  constitutes  a  responsi- 
bilitv  of  the  American  farmer.  The 
percentage  of  total  calories  supplied 
for  our  diet  by  various  food  groups 
is  as  follows: 


Livestock  products  .  46% 

Cereals .  27% 

Sugar  .  15% 

Fruit  and  vegetables  .  6% 

Potatoes .  4% 

Legumes  and  nuts  .  2% 


It  is  not  my  purpose  to  discuss  these, 
but  the  importance  of  livestock  prod¬ 
ucts  is  noticeable.  Naturally,  this  state 
is  known  for  its  specialty  crops  and, 
due  to  our  favorable  production  en¬ 
vironments,  it  is  not  likely  we  shall 
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deviate  very  far  from  these  crops  to 
specialize  extensively  in  livestock  pro¬ 
duction.  We  do  have  an  opportunity  to 
expand  our  livestock  industry  through 
by-product  utilization  and  the  improve¬ 
ment  of  our  facilities  to  produce  and 
process  forage.  Dairv  and  beef  animals 
get  over  75'  <  of  their  feed  from  forage 
and  pasture  crops  — -  sheep  get  even 
more.  The  irrigated  pasture  is  a  great 
boon  to  California  livestock  produc¬ 
tion.  Land  which  is  not  suited  to  spe¬ 
cialty  crops  often  is  satisfactory  for 
irrigated  pastures.  Here  again  is  an 
opportunity  for  rural  electrification, 
through  irrigation  ])ump  installati(»ns. 
feed  chopping,  grinding,  etc. 

Vi  e  have  seen  a  tremeruhtus  develop¬ 
ment  in  food  processing  during  the 
past  few  vears.  Lack  of  equipment  for 
the  usual  prewar  processing  methods, 
sliipjnng  space,  and  other  more  or  less 
direct  war  inlluences  have  accounted 
for  this  expansion.  Some  of  this  expan¬ 
sion  no  doubt  will  survive,  to  take  a 
substantial  place  amoni'  our  peacetime 
ijidustries.  Vi  here  fruits  are  involved, 
the  future  looks  brightest.  ])articularlv 
those  enjoying  an  export  demand  and 
others  where  fine  quality  will  have  an 
appeal  in  »l(»mestic  markets.  Competi¬ 
tion  with  other  processing  and  storage 
methods.  Intwever.  no  doubt  will  place 
dehulration  processing  in  a  diflicult 
position.  Quick  freezing,  with  its  strong 
ap|>eal  for  the  storage  of  fresh  })rod- 
ucts  obtained  directly  from  the  farm 
and  its  adaptabilitv  to  home-sized  units 
for  both  rural  and  urban  users,  rep¬ 
resents  a  postwar  development  which 
may  l>e  termed  as  having  public  accep¬ 
tance  ahead  of  consumer  availability. 
1'he  guidance  of  this  sUq)  in  food 
|)r(»cessing  and  storage  is  a  peculiar 
responsibilitv  of  the  electrical  indus¬ 
try,  for  without  electric  energy  this 
development  would  have  difficulty  in 
gaining  wide  public  acceptance. 

There  are  certain  power  fields  in  ag¬ 
riculture  which  are  subject  to  greater 
electrification  than  at  present,  but  these 
are  strongly  competitive  with  other 
forms  of  power,  particularlv  the  in¬ 
ternal  combustion  engine.  The  use  of 
the  internal  combustion  engine  for 
mobile  tv|)es  of  farm  equipment  like 
the  truck,  tractor,  automobile,  com¬ 
bine.  pickup  baler,  spray  outfit,  etc.,  is 
not  likely  to  be  dislodged  because  of 
the  high  degree  of  mobilitv  involved. 
On  the  other  hand,  many  stationar\ 
power  o})erations  are  not  vet  electri¬ 
fied.  There  is  upwards  of  TSO.fKX)  hp. 
of  internal  combustion  engines  in¬ 
stalled  on  farms  that  mav  be  classi¬ 
fied  as  semi-stationary  and  stationary 
power  types.  Perhaps  one-third  of  this 
might  very  readily  be  replaced  by  elec¬ 
tric  motors,  when  classified  on  the 
basis  of  power  adaptation.  The  post¬ 
war  period,  however,  will  no  doubt  re¬ 
veal  an  even  keener  competition  for 


this  power  load  than  before.  A  large 
number  of  manufacturers  are  explor¬ 
ing  the  farm  engine  market  for  sta¬ 
tionary  and  semi-stationary  types  in 
unit  horsepower  sizes  for  both  liquid 
cooled  and  air  cooled  units.  It  is  not 
unlikely  that  under  this  keen  competi¬ 
tion  the  outlet  for  mechanical  ])ower 
units  on  the  farm  will  expand  mate¬ 
rially.  It  is  well  to  remember  that,  no 
matter  what  the  type  may  be,  once  in¬ 
stalled,  farm  power  change-overs  are 
not  easily  accomplished.  Aggressive 
action  will  be  required  to  build  up  the 
electrical  load  in  this  area  of  farm 
power  during  the  postwar  years. 

In  general,  we  may  look  with  con¬ 
fidence  to  the  future  of  rural  electri¬ 
fication  in  postwar  agriculture.  It  is 
bright  from  the  standpoint  of  poten¬ 
tial  opportunities  to  make  rural  Cali¬ 
fornia  not  only  outstanding  for  the 
quantity  and  quality  of  its  farm  prod¬ 
ucts,  but  no  other  region  offers  such 
attractions  for  rural  living.  We  have 
e\erv  reason  to  believe  that  many  will 
wish  to  take  advantage  of  the  oj)por- 
tunities  rural  California  has  to  offer. 
It  is.  of  course,  most  attractive  f(»r 
those  who  are  willing  to  work  and 
take  the  risks  that  |)rivate  e!iterj)rise 
imposes. 

The  greatest  barrier  t«»  a  fulfillment 
of  our  postwar  hopes  lies  in  the  dan¬ 
gers  of  an  overzealous  pater»talistic 
government  which  could  readily  stifle 
competition  so  es.sential  to  the  free 
enterprise  system  that  is  needed  for 
prompt  recovery  from  a  war  economy. 
Competition  involves  both  profits  and 
losses,  but  it  is  the  lifeblood  of  ])rog- 
ress.  Without  progress  there  is  na¬ 
tional  deteri»)ration.  To  attain  progress 
we  must  think  of  our  jobs  as  recjuiring 
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hard  work  and  sincere  cooperation.  ■ 
We  dare  not  think  of  the  future  in  I 
terms  of  charity  or  a  continuing  | 
economy  based  upon  unending  expan¬ 
sion  of  public  credit.  It  is  time  to  hold 
the  line  and  solidify  our  positions  if 
we  wish  our  nation  to  survive  as  a  true 
democracy.  Let  us,  then,  devote  our 
energies  toward  progress  and  a  greater  I 
rural  California  in  the  postwar  years 
which  we  all  ho|)e  are  near  at  hand. 


Ultraviolet  for  Chicks 

SFLDIKS  recently  conducted  by  Dr. 

Harvey  C.  Kentschler,  director  of 
the  Westinghouse  Lamp  Division  Re¬ 
search  Laboratories,  point  to  the  fact 
that  short-wave  ultraviolet  rays  may 
reduce  poultry  mortality  as  much  as 
()8'/  and  that  the  small  amount  of 
Vitamin  1)  produced  by  the  bacteri¬ 
cidal  lamps  cmitributes  to  speedier 
growth.  i)r.  Kentschler  made  a  12- 
month  study  of  Sterilamps  in  4(K( 
chicken,  duck  and  turkey  hatcheries 
and  feeding  stations. 

In  a  test  of  two  battery  brooding 
houses,  identical  except  that  one  con¬ 
tained  bactericidal  ultraviolet  lamps, 
one  hatchery  reported  68/^  lower  mor¬ 
tality  and  50' f  fewer  culls  and  runts 
in  the  house  employing  the  lam|*s. 
Birds  in  the  irradiated  unit  grew  to 
range  size  in  five  weeks,  compared 
w  i  th  eight  weeks  for  the  unirradiated 
birds. 

It  was  found  possible  to  raise  1.000 
pullets  per  battery  brooder  in  the  ir¬ 
radiated  building,  as  against  750  in 
the  battery  brooders  without  lam])s. 
Otherwise,  the  same  sanitary  measures 
were  emploved  in  both  houses.  1'he 
test  involved  11,000  chickens. 

“Losses  during  hatching  have  been 
reduced  as  much  as  15  to  20''7 .”  Dr. 
Kentschler  reported.  He  explained 
that  the  verv  high  temperature  and  the 
high  humiditv  necessary  in  the  hatch¬ 
ing  compartment  of  an  incubator 
.stimulate  rapid  growth  of  the  alreadv 
(Muisiderable  ({uantity  of  infectious  or¬ 
ganisms  originating  from  the  eggs 
themselves. 

“Disinfection  of  the  down-laden  air 
in  the  hatching  compartment  of  an 
incubator  reduces  infection  to  a  mini¬ 
mum  and  gives  the  birds  a  better 
start.” 

The  studv  also  indicated  that  irradi¬ 
ation  produces  better  feathers  earlier 
and  imnroved  condition  and  colora¬ 
tion  of  lees  and  combs,  less  cannibal¬ 
ism  and  “nicking.” 

The  rod-shaned  lamps,  thinner  than 
fluorescent  tubes,  are  installed  on  ceil¬ 
ings  or  walls.  In  the  hatcher  Steri- 
lamns  are  placed  where  they  will  ir¬ 
radiate  the  greatest  onen  area  and 
where  the  velocity  of  the  air  is  at  a 
minimum. 
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Preparing  Planners  for  Postwar  Homes 

Electric  home  equipment  and  wiring  taught  in  over-all  building 
industry  and  school  adult  education  program  begun  at  Pomona 


HOMEI  making  is  a  strong  in¬ 
stinct.  Even  in  wartime  it 
finds  expression  in  plans  and 
dreams  which  can  only  he  realized 
when  the  job  of  war  is  finished.  But 
how  strong  that  instinct  is  and  how 
fiersistent  is  the  planning  is  being 
found  out  in  southern  California  in  the 
first  of  a  series  of  Home  Planners’  In- 
>titutes  at  Pomona.  But  for  electrical 
people,  anxious  to  see  the  homes  built 
after  the  war  adequately  electrified. 
|)erhaps  the  most  vital  thing  to  know 
about  this  institute  is  how  to  go  about 
netting  up  others  like  it  in  as  many 
jilaces  as  possible.  Thus,  instead  of  one 
successful  institute,  guiding  300  home 
planners  in  better  thought  out  plan¬ 
ning  in  one  single  community,  similar 
institutes  may  be  brought  into  being  in 
hundreds  of  communities  throughout 
the  West  to  reach  and  teach  thousands. 

Details  of  the  Pomona  institute  will 
lie  related,  therefore,  not  as  mere  news, 
hut  as  indicating  a  method  bv  which 
other  institutes  may  be  started.  Thus 
the  experience  gained  in  initiating  that 
institute  may  more  quickly  be  utilized 
to  set  in  motion  new  institutes.  The 
pattern  itself  is  relatively  simple  and 
though  there  may  be  local  deviations 
in  details,  the  form  and  sequence  may 
be  accented  with  confidence  of  success 
in  results. 

Leadership 

Since  every  industry  interested  in 
home  building  is  involved  in  a  success¬ 
ful  home  planners’  institute,  the  leader¬ 
ship  may  well  come  from  any  group 
and.  if  the  electrical  industry  is  not 
alert,  it  may  find  itself  relegated  to  a 
minor  part.  In  the  Pomona  institute, 
the  leadership  was  taken  bv  the  utility, 
the  Southern  California  Edison  Co., 
and  particularly  by  Henry  C.  Bice, 
merchandise  manager.  The  local  di¬ 
vision  manager  at  Pomona.  Harold  M. 
Moore,  offered  his  office  for  a  meet¬ 
ing  place  of  the  various  interested 
groups  to  form  the  coordinating  com¬ 
mittee. 

CoordinuliiifE  C,oniniilt«‘«* 

This  guiding  committee  was  com¬ 
posed  of  three  members  and  a  chair¬ 
man  and  the  director  of  the  program, 
lulien  Brannap.  of  the  adult  education 
•  •ffice.  Pomona  citv  schools.  It  met  at 
the  utilitv  office,  from  3:30  to  .3:00 
p.m.  on  Tuesdays.  Its  purpose  was  to 
set  up  a  home  jdanners  lecture  course 


What  the  Program  Does 

1.  Informs  a  large  cross  section  of  the 
public  as  fo  home  design  and  layout. 

2.  Instructs  them  as  to  best  methods 
and  materials. 

3.  Shows  them  the  most  economical 
procedure. 

4.  Gives  them  technical  information 
pertinent  to  building  as  regards 
foundations,  building  materials, 
plumbing,  wiring,  electrical  equip¬ 
ment,  paint  and  color  harmony,  and 
financing. 

5.  Tells  them  the  methods  of  financing 
and  budgeting  and  stimulates  sav¬ 
ings  and  War  Bond  purchases  to 
provide  funds  for  making  their  plans 
come  true. 

6.  Keeps  people  level-headed  because 
informed  and  thus  less  easily  misled 
by  fantastic  schemes. 

7.  Acquaints  them  with  the  best  new 
aids  and  gadgets. 


for  tile  people  of  the  community  as  a 
non-profit,  adult  educational  program, 
designed  to  aid  community  planning  of 
postw'ar  home  building. 

Specifically  it  set  about. to: 

1.  Arrange  details,  length  of  course,  subjects, 
place  of  meeting. 

2.  Assist  the  program  committee  to  obtain 
speakers. 

3  Arrange  for  advertising  and  publicity  for 
the  course,  arrange  for  collection  of  funds 
for  advertising  and  plan  for  its  use. 

Promotion 

A  subcommittee  on  advertising  and 
publicity  was  selected  which  was  to 

1.  Prepare  a  dercri  Pf  ive  booklet  explaining 
the  course.  This  was  a  three-fold  card  tell¬ 
ing,  on  the  first  fold,  "who,  what  and  why", 
on  the  second  side  some  of  the  feature 
speakers  and  their  subjects,  on  the  third 
side  was  a  reply  card  with  which  to  enroll 
In  the  course.  On  the  back  was  a  list  of 
the  30  or  more  sponsoring  organizations. 

2.  Distribute  extra  copies  of  the  reply  card 
to  the  co-sponsors  and  also  prepare  a 
coupon  for  them  to  run  in  their  own  dis¬ 
play  advertising. 

3.  Perhaps  prepare  a  co-sponsor's  folder  to 
present  to  students  in  the  course,  to  con¬ 
tain  notes,  papers,  and  basic  Information 
and  to  contain  a  list  of  the  co-sponsors. 

An  estimate  was  made  of  the  amount 
of  money  recpiired  to  run  display  ads 
in  local  papers  two  or  three  times  and 
to  print  the  replv  card.s  and  descrip¬ 
tive  folder.  In  this  case  it  was  .^300. 
and  anumg  30  sponsors  that  meant 
only  SIB  apiece,  although  manv  were 
willing  to  contribute  much  larger 


amounts.  It  was  felt  by  the  coordinat¬ 
ing  committee  that  equal  participation 
by  all  was  more  important  than  large 
donations  from  any  one  group. 

Those  taking  the  class,  it  was  finallv 
decided,  would  provide  themselves  with 
a  scrapbook  at  about  7.3  cents,  and  a 
text  book.  Plan  your  house  to  suit 
yourself,  was  recommended  by  the 
school  but  was  not  made  mandatory. 

'Fhe  Lecture  Program 

The  program  had  to  be  made  to  fit 
as  closely  as  possible  the  requirements 
in  time  of  a  school  semester  program. 
The  Pomona  program  was  set  up  as  a 
series  of  17  lectures  or  lessons,  each  of 
two  hours  duration,  7:30  to  9:30  p.m. 
School  men  say  that  a  minimum  of  10 
lectures  is  required  and  that  if  the  pre¬ 
liminaries  cannot  be  completed  to  get 
under  way  in  time  to  allow  at  least  that 
time  the  course  had  better  lx*  post¬ 
poned  to  begin  the  next  semester.  A 
carry  over  of  lessons  from  one  school 
term  into  the  next  is  not  wise. 

F\)ur  divisions  were  made  in  the 
program.  They  are: 

1.  Approach  to  planning  a  home. 

2.  Development  of  the  plan. 

3.  Equipment  and  construction  materials. 

4.  Adjusting  desires  to  dollars. 

Since  the  sponsors  had  much  to  con¬ 
tribute  in  basic  information  and  ad¬ 
vice  to  the  education  of  the  students, 
program  committees  were  made  up  by 
the  coordinating  committee,  assigning 
to  them  the  responsibility  of  pro\  iding 
speakers  from  their  industr\.  Ihese 
program  committees  were  composer! 
of  members  from  each  indiiidiial  in¬ 
dustry.  They  were  asked  to  submit 
suggestions  to  the  coordinating  cttm- 
mittee  and  assist  in  procuring  the 
speakers  selected  by  the  latter. 

Elerlrieal  I’rograni 

Presentitig  the  electrical  part  of 
home  planning  instruction  is  impor- 
tatit  and  comes  in  at  several  points  in 
the  over-:dl  proeram.  First  there  i? 
electrical  inspection  and  rules  for  safe 
construction,  presented  bv  the  citv  eler-- 
trical  insjM'ctor,  Next  is  wiring.  Then 
lighting,  and  finallv  electrical  kitchen 
and  household  erjuipment. 

At  the  Pomona  series  Mebille  ('». 
Kiddle.  Pomona's  city  huilding  and 
electrical  inspector,  gave  the  talk  on 
the  value  of  building  and  electrical 
regulations  in  the  safet\  of  the  home 
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several  home  furnishings  stores,  sev¬ 
eral  lumber  dealers,  tile,  paint  and 
wall  paper,  huilding  and  loan  and 
hanking  institutions,  as  well  as  the 
realty  hoard,  the  huilding  contractors’ 
association,  master  plumhers,  hrick  in¬ 
stitute,  lumhermans’  association,  the 
utilities  —  Southern  California  Edison 
Co.  and  Southern  Counties  Gas  Co. 
and  the  State  Association  of  California 
Architects. 

Pomona  school  ofiicials  welcomed  it 
as  a  practical  cooperative  community 
enterprise  in  which  the  adult  education 
program  could  serve. 

In  describing  the  organization  of  a 
similar  program.  Rice  lists  a  number 
of  trade  groups  which  should  be  con¬ 
tacted  and  their  support  enlisted.  Some 
of  them,  particularly  the  lumber  asso¬ 
ciations,  are  already  busy  sponsoring 
similar  plans  throughout  the  land.  It 
would  be  wise  for  electrical  industry 
people  to  get  into  such  programs  to  see 
that  the  electrical  story  is  not  neglected 
and  is  told  adequately. 

Among  the  groups  to  be  enlisted 
he  names  architects,  huilding  contrac¬ 
tors,  flooring,  painting,  cabinet  mak¬ 
ing,  title,  real  estate,  redwood,  roofing, 
savings  and  loan,  plasterers,  electrical 
contractors,  paint,  varnish  and  lacquer, 
plumhers,  metal  trades,  metal  lath,  ce¬ 
ment,  clay  products,  nurserymen,  re¬ 
tail  hardware,  lumber,  hanks,  brick, 
tile  and  glass  associations,  bureaus  or 
institutes. 

Results 

Enrollment  in  the  Pomona  institute 
surprised  everyone.  Indeed  the  high 
school  auditorium  selected  for  the 
classes  almost  proved  too  small  when 
3.50  attended  the  first  class  and  signed 


and  the  need  for  sound  construction. 

A.  B.  Smedley,  fonneily  of  Ana¬ 
conda  Vi  ire  is.  Cable  Co.,  now  with 
Lockheed,  and  well  known  for  his 
graphic  way  (»f  simplifying  and  drama¬ 
tizing  the  adequate  wiring  story,  was 
the  instructor  on  that  subject.  For 
lighting,  both  the  interi(»r  and  exterit)r 
st<»rv  was  provided  in  one  double 
header  program.  K.  A.  Buckhy  of 
(ietieral  Electric  Lamp  department, 
presented  the  interior  lighting  instruc¬ 
tion.  F.  B.  Nightingale,  specialist  and 
creator  of  garden  lighting,  presented 
that  part  of  the  home  planning. 

The  home  kitchen  equipment  part  of 
the  program  has  not  yet  l)een  given, 
for  the  course  l)egan  in  January  and 
is  still  in  the  “developing  the  plan” 
stage.  But  Rice  plans  to  present  from 
the  electrical  appliance  industry  a 
thoroughly  practical  session  on  kitchen 
planning  and  equipment. 

The  Pacific  Coast  Electrical  Assn., 
through  Victor  Hartley,  managing  di¬ 
rector,  has  cooperated  actively  in  the 
entire  procedure,  finding  in  it  a  means 
of  public  instruction  in  the  necessity 
for  adequate  wiring  and  electrical 
home  equipment. 

The  General  Committee 

I'o  acquaint  all  interested  groups  or 
industries  and  to  enlist  their  support, 
a  general  meeting  or  two  was  held  be¬ 
fore  the  actual  starting  of  the  course. 
•At  this  meeting  each  of  the  potential 
sponsoring  organizations  was  asked  t<» 
bring  interested  members  and  to  con¬ 
tact  others  in  their  industries  or  related 
ones  and  invite  them.  At  this  meeting 
the  outline  of  the  program  was  given, 
the  sponsoring  groups  enlisted  and 
their  support  urged  in  acquainting 
the  public  with  the  institute  through 
circulation  of  enrollment  cards  and 
running  of  coupons  in  their  own  dis¬ 
play  advertising. 

Spons«>ring  organizations  in  Pomona 
numbered  about  30  individuals,  such 
as  builders,  architects,  contractors; 


Those  attending  represented  all  ages, 
young  war  brides  who  dream  of  a  fu¬ 
ture  home  when  their  husbands  return 
as  well  as  middle  aged  and  elderly 
people  who  still  want  a  better  planned 
home  than  the  one  they  are  livinq  in 


Do  You  Want 
A  New  Home? 


FREE 


a  counc  in  planning 
your  dream  home 


Pomona 

HOME  PLANNERS  INSTITUTE 


One  of  the  advertisements  which 
brought  large  attendance  to  the 
classes  in  postwar  home  planning 

up  for  the  course.  Attendance  at  sub¬ 
sequent  meetings  has  been  high  and 
interest  is  keen.  This  indicates  to  iG 
sponsors  that  people  are  doing  a  lot 
of  planning  to  build  and  want  com¬ 
petent  instruction  to  guide  them. 

Seeing  the  response  at  Pomona,  the 
sponsoring  groups  have  been  eager  to 
get  more  institutes  started  in  other 
cities.  A  committee  has  been  organized 
to  present  a  similar  course  in  Santa 
Barbara  and  preliminary  negotiations 
are  on  for  one  in  Orange  County.  In¬ 
quiries  about  the  movement  have  been 
received  even  from  London  and  from 
several  eastern  cities.  Thought  is  being 
given  the  plan  in  n«)rthern  California 
as  well. 

Rice  estimates  that  there  will  be 
some  .50,000  houses  built  in  southern 
California  in  the  five  years  following 
the  war,  a  majority  of  them  under 
.S6,(MK)  in  price.  This  program  has  pos¬ 
sibilities  of  reaching  a  large  number 
of  those  potential  home  builders  and 
of  guiding  their  thinking.  If  the*s( 
people  ask  for  electrical  facilities,  it  is 
likely  to  set  a  pattern  among  specula¬ 
tive  builders  to  include  more  electri¬ 
fication  in  the  product  they  will  build 
for  the  market. 

•  Monthly  Reports  of  sales  to 
dealers  have  been  continued  again  by 
Southern  California  Edison  Co.  Says 
H.  C.  Rice,  manager  of  domestic  sales, 
in  his  letter  to  dealers,  “We  propose 
to  continue  sending  you  the  form  for 
your  monthly  reports  of  sales,  even 
though  we  are  aware  that  very  little, 
if  any.  merchandise  is  available,  be¬ 
cause  we  want  to  keep  in  contact  with 
you.” 
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Tacoma  Simplifies  Servicing 

System  developed  to  give  customers  immediate 
charge  for  range  repair  service  on  the  job 


W'  HEN  Tacoma  City  Light 
found,  in  the  fall  of  1942,  that 
range  service  calls  were  rapid¬ 
ly  reaching  the  point  at  which  they 
would  swamp  both  repairmen  and  of¬ 
fice  personnel,  the  range  service  depart¬ 
ment  determined  to  re-tailor  procedure 
to  fit  the  times.  The  new  plan,  which 
involves  immediate  billing  by  the  re¬ 
pairman,  is  a  composite  of  the  sugges¬ 
tions  of  the  entire  group. 

Conferring  members  of  the  depart¬ 
ment  were  unanimous  in  pointing  to 
[  two  places  where  revisions  would  save 
time  and  money.  First,  customer  hill¬ 
ing  could  be  simplified  to  conserve 
manjxiwer  and  reduce  the  number  of 
uncollectible  accounts.  Second,  revision 
in  the  method  of  ordering  special  parts 
would  step  up  delivery  and  so  cut  the 
time  between  the  first  call  and  com¬ 
pletion  of  the  repair  job,  sometimes  six 
months. 

These  problems  were  tackled  by  a 
representative  group,  including  the 
range  department  supervisor  and  fore¬ 
man,  storekeeper,  collector,  book¬ 
keeper  and  chief  clerk.  The  plan 
evolved  was  based  on  a  system  used  by 
Georgia  Power  Co.  and  according  to 
J.  M.  Power,  range  department  super¬ 
visor,  has  resulted  in  more  calls  with 
fewer  call  backs,  which,  in  turn,  has 
brought  increased  customer  good  will 
and  oj)eration  of  a  necessary  service  at 
a  profit. 

The  new  plan,  which  uses  two  forms 
where  four  were  used  previously,  calls 
for  cash  on  completion  of  the  ioh, 
with  a  30-day  charge  privilege.  With 
wartime  manpower  shortages  in  the  ac¬ 
counting  department,  past  due  state¬ 
ments  on  range  repairs  had  been  run¬ 
ning  as  much  as  30  days  late.  When 
this  30  days  was  added  to  the  eight  or 
ten  days  before  invoices  were  mailed 
and  the  30  days  allowed  before  delin¬ 
quency,  70  days  could  elapse  between 
completion  of  the  job  and  mailing  of 
the  past  due  notice.  In  this  time,  a  few 
<  ustomers  had  moved,  leaving  no  for¬ 
warding  addresses,  and  the  utility 
wouldn’t  collect. 

The  new  work  sheet  is  filled  out  in 
triplicate  by  the  repairman  and  covers 
the  entire  transaction,  including  work 
done,  parts  used  and  amount  due.  The 
original  is  turned  over  to  the  book¬ 
keeper  and  becomes  the  ledger  sheet, 
the  duplicate  goes  in  the  shop  records, 
the  triplicate  is  left  with  customer. 

If  the  customer  asks  for  the  30-day 
'barge  privilege,  the  utility  issues  a 


payment  form,  the  size  of  the  regular 
utility  bill  and  shioving  only  name,  ad¬ 
dress  and  amount  due.  This  form  is 
mailed  along  with  light,  water  and  gar¬ 
bage  bills,  enabling  the  customer  to 
pay  all  four  at  one  section  of  the  treas¬ 
urer’s  office.  It  is  made  up  in  dupli¬ 
cate  and,  if  the  account  is  unpaid  at 
the  end  of  30  days,  the  duplicate  is 
turned  over  to  an  account  collector. 

Under  the  old  system,  the  repair¬ 
man  filled  out  a  work  ticket  showing 
labor  and  parts  supplied.  This  was 
signed  by  the  customer  when  the  job 
was  completed.  From  this  ticket,  a 
range  repair  report  was  made  up  and 
|)riced.  An  invoice  was  then  i)repared 
for  the  customer,  with  a  duplicate  for 
the  ledger  sheet.  A  fourth  form  was 
used  for  contract  and  overdue  billing. 

As  a  natural  result  of  this  system, 
the  customer  sometimes  retained  an  in¬ 
correct  impression  of  the  transaction 
and,  when  the  itemized  statement  ar¬ 
rived  eight  or  ten  days  later,  disputed 
the  charges.  Power  reports  that  when 
the  customer  gets  his  itemized  bill  at 
the  time  work  is  completed,  disputes 
rarely  occur.  Credit  memos  or  write 
off  slips  are  practically  unknown  now. 
he  states. 

Since  cash  collection  by  the  wt)rk- 
man  is  a  part  of  the  new  system,  monev 
bags  have  been  furnished  and  each 


CITY  OF  TACOMA 
Oepartmpnt  uf  Public  Utilities 

I.ICHT  DIVISION 
HANCK  REI'AIHMK.NS  DAII.^ 
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Nut  NdI  Kiiii  he  l-M'.  Dili  tx.t  (iot-X; 
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Ticket  Name  \<lilrc>.-.  |I)cpo>i-l 

No.  i  tUiIl  N 


Number  of  Tickets  Chcckisl  Out  Checketl  In  . . 
Ranee  Reiciirtiuiii  Date  Checked  by  . 


Repairman's  daily  assignment  sheet 
provides  daily  check  on  work  sheet 

serviceman  carries  $25  in  change.  At 
the  close  of  the  first  five  months  un¬ 
der  the  simplified  plan,  charge  sales 
accounted  for  53.38',  c,  cash  sales  for 
46.12%  of  volume.  Unpaid  accounts 
amounted  to  only  9.239%  of  the  total. 

Providing  a  daily  check  on  the  work 
sheets,  a  range  repairman’s  daily  as¬ 
signment  sheet  is  kept.  This  form  has 
a  place  for  ticket  numln'r,  name  and 
address  of  customer  and  disposition 

This  work  sheet,  filled  out  in  trip¬ 
licate,  covers  the  entire  transaction 
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of  the  call.  A  code  is  used  to  mark  in 
such  information  as  customer  not 
home,  joh  not  finished,  wrong  address 
and  so  forth. 

W  hen  the  new  system  was  started 
on  April  1,  194^^,  newspaper  advertis¬ 
ing  and  the  utility’s  monthly  bulletin 
called  public  attention  to  the  change, 
told  the  reasons  for  it. 

1'his  advertising  stressed  the  desire 
of  the  utility  to  save  the  customer’s 
time  in  these  war  busy  days;  pointed 
out  that,  if  the  customer  did  not  wish 
to  pay  on  completion  of  the  joh,  he 
would  be  sent  a  statement  which  fitted 
into  the  regular  teller  machines  so  that 
all  utility  bills  could  be  paid  on  one 
trip  to  the  city  hall.  There  was  also 
a  reminder  that  WPB  regulations  re¬ 
quired  an  old  part  to  be  turned  in  for 
each  new  part  issued.  The  bringing 
of  an  old  part  to  the  department  when 
applying  for  a  new  one  was  counseled. 

I  hose  coojK*rating  in  planning  and 
|M*rfecting  the  new  system,  in  addition 
tv>  Power,  were  Harry  Berg,  chief  clerk. 
Ed  Faker,  storekeeper.  M.  J.  Fiddes. 
collector.  F  red  Hepp.  accountant.  W^al- 
ter  Nelsen.  bookkeeper,  K.  W.  Ohiser. 
advertising,  Carl  Ostland.  foreman. 

•  Your  Hiuden  Treasure,  a  conveni¬ 
ent  booklet  containing  information  as 
to  the  current  tax  program,  inflation, 
real  income,  and  providing  an  income 
record  and  a  family  budget  service, 
has  been  given  by  Nash-Kelvinator 
Corp.  to  every  employee.  The  new 
edition  for  1944  contains  60  pages  of 
useful  information  and  record  forms, 
many  of  them  requested  by  employees 
after  last  year's  similar  booklet. 

•  Reddy  Kilowatt  lias  In'en  adopted 
by  the  Southern  California  Edison  Co. 
and  reported  for  work  in  early  Janu¬ 
ary,  according  to  Ashton  B.  (aillins. 
originator  of  the  character.  For  many 
years  this  company  had  a  trade  ('har- 
acter  named  “Busy  Button,"  the  crea¬ 
tion  of  the  late  Richard  F.  Smith. 


In  the  Kitchen 

Women  tell  what  they  like 
and  what  they  dislike 

Right  from  the  kitchen  sink  came 
the  observations  which  Miss  Clari- 
bel  Nye,  California  state  home  demon¬ 
stration  leader  of  the  I  niversity  of 
California  Extension  Service,  gave  the 
.'san  Francisco  Pot  and  Kettle  Club  at 
its  meeting  Feb.  IR  regarding  the 
wishes  of  women  in  respect  to  home 
(-quipment  and  appliances.  Heading  a 
staff  of  36  economists  and  home 
demonstrators  working  in  32  counties 
of  the  state  with  the  farm  bureaus,  she 
had  the  results  of  a  survey  of  house¬ 
wives  as  to  what  they  like  and  do  not 
like  about  home  equipment.  Among 
her  observations  were: 

U  ashing  machines — the  automatic  is 
verv  much  desired  and  preferred.  What 
is  really  needed  in  many  parts  of  the 
state,  however,  is  an  inexpensive  built- 
in  water  softener  to  be  used  in  con¬ 
junction  with  the  washer. 

Dish  washers-  tho^e  who  have  them 
are  thrilled  with  them  but  not  many 
use  them.  However,  interest  is  awak¬ 
ening  and  she  believes  they  can  be  sold 
after  the  war  in  large  quantities. 

Ironers — a  great  many  as  yet  do  not 
know  how  to  iqierate  them  but  those 
who  have  them  are  extremely  proud 
of  them.  Through  demonstrations 
more  and  more  women  are  coming  to 
learn  their  value  and  thev  should  sell 
briskly  after  the  war.  Demonstrations 
are  better  when  conducted  among  the 
women  rather  than  from  a  jdatform. 

I/m  erv— -most  women  want  them  but 
there  is  a  definite  need  for  one  with 
a  stronger  motor  so  that  there  will  not 
1h'  the  necessity  to  put  on  a  power  unit 
for  heavier  mixing  and  beating  jobs. 

Ranges  -oven  regulation  is  very 
much  in  demand. 

Price  range  There  is  need  for  a 


range  of  prices  in  all  appliances. 
There  should  be  cheap  editions. 

Frozen  food  storage — she  believes 
this  will  be  the  preferred  method  of 
home  food  preservation.  When  the  war 
is  over,  home  canning  and  dehydration 
are  very  likely  to  go  out  of  the  picture 
and  commercially  canned  products  are 
not  as  attractive  as  frozen  foods.  The 
frozen  lockers  are  in  great  demand. 
Larger  units  will  be  needed  for  home 
storage  on  the  farms  in  order  to  hold 
more  meat  storage.  She  feels  there 
will  be  a  definite  trend  toward  home 
storage  of  more  frozen  meats  and  that 
the  boom  in  frozen  foods  which  was 
coming  rapidly  at  the  beginning  of  the 
war  will  really  blossom  after  the  war.  j 

Storage  space — kitchen  conferences 
held  by  home  economists  in  actual 
homes  and  try-outs  of  rearrangement 
of  storage  in  the  kitchen  point  to  more 
efficient  storage  usage  with  cabinets 
designed  to  provide  it.  Women  are  in¬ 
terested  in  functional  storage,  she  said. 

Heating — Women  want  homes  where 
the  floors  are  uniformly  heated.  They 
want  rooms  with  walls  that  can  be 
moved  or  adjusted  to  suit  the  needs  of 
children,  guests  or  adapted  to  changes 
in  furnishings. 

Care  of  equipment— \\.  was  found 
that  women  do  not  read  the  commer¬ 
cial  directions  that  go  with  electrical 
equipment.  Nine  out  of  ten  do  not 
know  where  to  find  the  instructions 
that  were  furnished.  She  believes  sales¬ 
men  should  take  time  to  go  through  the 
instructions  with  a  customer  on  mak¬ 
ing  a  sale.  Customers  need  to  respect  ; 
the  equipment  and  understand  its  ojier-  : 
ation.  During  this  wartime  women  are 
afraid  of  doing  much  with  their  equip¬ 
ment.  yet  upon  being  trained  are  found 
to  be  deft  with  their  hands  and,  as  thev 
build  up  confidence,  they  do  a  great 
deal  of  maintenance.  “Do  not  belittle 
a  woman’s  ability  by  telling  her  that 
it  never  needs  care  or  attention  but 
help  her  and  show  her  how  to  do  it: 
build  up  her  confidence  in  doing  so. ' 


With  new  electric  appliances  out  for  the  duration,  Idaho 
Power  Co.  has  about  a  dozen  men  at  work  in  its  Boise  divi¬ 
sion  service  department  to  handle  the  ever  increasing  influx 
of  appliances  needing  repair.  Below,  left,  is  C.  V.  Davis, 


foreman.  Center,  two  of  the  workmen.  Dale  Livingston 
(left)  and  Norman  Alloway.  Right,  transformer  repair 
facilities  also  are  headquartered  in  the  Boise  service 
building.  Electrician  F.  D.  Rose  stands  in  a  corner  of  shop 
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I  Life  In  Old  Mart 

Still  no  appliances,  but 
distributors  on  deck 

Market  week  came  around  again, 
Feb.  7-12  at  the  Western  Mer¬ 
chandise  Mart,  San  Francisco  and  the 
slumbering  giant,  the  dormant  electric- 
appliance  industry,  stirred  in  its  sleep. 

There  was  no  electrical  merchandise 
to  be  seen,  to  he  sure.  But  the  dis¬ 
tributors  were  on  deck,  greeting  deal¬ 
ers  who  really  flocked  to  the  market 
looking  for  something  to  sell,  assuring 
these  dealers  that  they  were  not  for¬ 
gotten  and  that  when  and  as  merchan¬ 
dise  becomes  available  they  will  get  it 
to  sell.  Some  independents  have  lines 
of  almost  everything  else  hut  electrical 
appliances  and  these  were  busv  taking 
orders  for  what  they  had  to  sell. 

Retailers,  the  Mart  staff  says,  are 
showing  remarkable  staying  pctwer  and 
even  two  years  of  scarcity  and  curtail¬ 
ment  has  not  killed  them  off.  This  will- 
to-endure  is  one  of  the  promising  and 
hopeful  signs  for  the  future.  There 
wasn’t  much  “deploring”  of  the  state 
of  things;  more  exploring  for  what 
there  might  he  to  sell  to  tide  the  long 
appliance  drought. 

Kelvinator’s  Weingartner  had  a  desk, 
some  calendars,  the  Kelvinator  Post- 
nar  Planning  Guide,  and  a  pleasant 
smile  for  dealers  who  dropped  in. 

Crosley  Corp.  and  its  distributor. 
California  Electric  Supply  Co.,  had  a 
desk  at  which  N.  B.  Dinkel,  Western 
regional  manager,  and  California’s 
Timberlake  chatted  with  dealers. 

General  Electric  Supplv’s  space  was 
attractive  with  war  product  displays, 
the  two  most  attention  capturing  being 
the  compact  and  rugged  two-way  radio 
set  built  for  tanks  and  the  much  dis¬ 
cussed  wire  recorder,  which  is  used  in 
planes  by  pilots  to  record  their  ob¬ 
servations  over  a  target.  Several  of  the 
staff  were  on  hand  each  day. 

Leo  J.  Meyherg  Co.  had  displays  of 
its  wiring  devices,  radio  supplies,  rec¬ 
ords  and  cabinets  and  a  victory  range 
I  gas).  The  N-^rge  and  the  Bendix  that 
were  displayed  were  really  only  shells. 
Many  dealers  who  tried  to  buy  them 
learned  th-^t  regretfully. 

H.  R.  Basford  Co.  said,  “call  it  a 
museum,  for  we  have  nothing  here  to 
sell.”  It  displayed  a  tempting  radio 
cabinet  and  some  phonograph  records 
but  would  take  no  new-  accounts;  was 
just  on  hand  to  greet  its  old  friends. 

No  Blackstone  was  to  be  seen  under 
the  neon  sign  in  the  C.  G.  Hamilton 
booth,  but  there  were  kitchenette  tables 
and  an  ice  refrigerator. 

Easy  W^ashing  Machine  Co.  has  its 
Western  office  in  the  Mart  and  Fred 
Fenton  was  on  hand  to  talk  better  times 


ahead  with  dealers  and  discuss  any 
parts  and  servicing  matters  they  had 
in  mind.  Fenton  is  hopeful  that  a  few 
washers  may  be  made  late  this  vear. 

W'^estinghouse  also  has  the  Western 
offices  of  its  merchandise  department 
in  the  Mart  and  had  attractive  display 
of  wartime  production  photomurals 
and  a  list  of  wartime  services — “elec¬ 
tronics  consultant,  modern  lighting,  ap¬ 
pliance  service,  department  consultant, 
postwar  planning,  local  lighting,  cof¬ 
fee  makers,  and  vitamin,  nutrition  and 
kitchen  planning.”  It  also  made  daily- 
showings  of  the  film.  ABC  of  Elec¬ 
tronics.  Westinghouse  Supply  Co.’s 
Barker  and  Bill  Miles  were  also  on 
hand  to  discuss  their  selective  dealer¬ 
ships  for  after  the  war. 

Thompson  &  Holmes  Jiad  one  elec¬ 
trical  product  to  offer,  the  green  inside- 
frosted  Verd-a-ray  lamps.  But  it  also 
showed  a  variety  of  merchandise  from 
baby  buggies  to  wax  and  paint. 

Dunham,  Carrigan  &  Hayden,  al¬ 
ways  hardware  jobbers,  were  not  miss¬ 
ing  their  refrigerator  and  appliance 
lines  so  much  because  they  had  such  a 
variety  of  other  gadgets  and  house- 
wares. 

Aladdin  Lamps,  surprisingly  enough, 
had  quite  an  ample  display  of  floor  and 
table  lamps. 

Stromberg-Carlson,  whose  Western 
offices  are  in  the  Mart,  just  tended  to 
its  very  important  war  production  knit¬ 
ting  in  its  corner  of  the  fourth  floor. 


Reddy  Wiring 

To  popularize  and  humanize  the 
wiring  in  a  home.  Reddy  Kilowatt, 
brainchild  of  Ash  Collins,  who  is  em¬ 
ployed  by  so  many  electric  power  com¬ 
panies  to  symbolize  electric  service, 
has  come  forth  with  two  new-  ideas 
which,  while  simple,  hold  the  potential 
for  a  new  approach  to  the  age-old  wir¬ 
ing  problem. 

To  make  the  public  conscious  of  the 
wiring  inside  the  walls  Reddy  appears 
in  an  outlet  box  in  a  new  copyrighted 
drawing,  which  is  aptly  called  a  Reddy- 
box.  Hitherto  Reddy  has  always  ap¬ 
peared  stepping  out  of  the  outlet  fitting 
itself  or  alone  performing  his  many- 


electrical  tasks  dressed  in  various  work¬ 
ing  costumes.  To  show  him  in  the 
Reddy-box  from  which  he  comes  takes 
the  customer  back  of  tbe  wall  into  the 
wiring  and  is  designed  to  awaken  a 
consciousness  of  that  wiring. 

Another  development  to  Reddy  in 
his  trade  character  form  is  the  addi¬ 
tion  of  a  catchy  action  provoking  slo¬ 
gan,  “Plug  in^ — I’m  Reddy!”  either  in 
the  form  of  a  balloon  coming  from 
Reddy  Kilowatt  or  run  in  type  just 
above  the  standard  trade  symbol  show¬ 
ing  him  emerging  from  the  wall  outlet. 

In  calling  attention  to  the  possibili¬ 
ties  with  these  two  ideas.  Collins,  in  a 
plan  book  called  The  Master  Link  asks 
what  it  would  be  worth  to  other  indus¬ 
tries  to  have  a  trade  mark  on  everv 
living  room  wall  in  the  nation.  \  et  the 
electrical  industry,  by  linking  the  mil¬ 
lions  of  face  plates  of  electric  outlets 
in  the  nation  with  the  symbol  of  elec¬ 
tric  service  has  the  equivalent  of  such 
a  trade  mark  at  each  one. 


Hawaii  Reports 

Because  of  delayed  mail  transmis¬ 
sion  reply  of  C.  E.  Nolan,  manager, 
promotion  department.  The  Hawaiian 
Electric  Co.,  Ltd.,  of  Honolulu,  in  re¬ 
spect  to  causes  for  increased  domestic 
kilowatt-hour  annual  consumption  was 
too  late  for  the  February  issue.  It  is 
interesting,  however.  He  savs:  “Mv  ex¬ 
planation  as  applying  to  Honolulu  is 
that  owing  to  the  severe  housing  situa¬ 
tion,  many  more  people  are  living  in 
the  same  dwelling  than  prior  to  the 
war — hence  greater  use  of  electricitv. 
Second,  owing  to  local  blackout  restric¬ 
tions  and  restrictions  on  travel  on  ac¬ 
count  of  gasoline,  many  people  stay  in 
their  ow-n  homes  instead  of  gathering 
in  groups  as  heretofore.  Consequent! \ 
more  homes  are  lighted.  I  think  an¬ 
other  reason  is  that  more  people  cook 
at  home  on  account  of  the  restaurant 
situation  and  therefore  make  greater 
use  of  their  appliances.  At  least  this  is 
the  way  I  look  at  it  locally.” 

Please  Note 

In  reporting  electric  customer  and 
consumption  figures  in  the  February- 
statistical  issue,  p.  78.  a  mistake  was 
made  in  the  San  Diego  Gas  &  Electric 
Co.  data.  Figures  for  1941  and  1943 
were  transposed,  showing  a  loss  in¬ 
stead  of  the  gain  which  was  made  by 
the  utility. 

The  figures  should  read: 

Average  annual  kilowatt-hour  consumption, 
residential:  1943—1,135;  1941  — 1.048. 

Total  all  customers:  1943 — 126,178 

Residential  customers:  1943 — 105,753 

Commercial  customers:  1943 — 15,347 
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Power  M^ooled  for  Victory 

POOLING  of  all  power  resources  in  the  five 
Pacific  Northwest  states — private,  municipal 
and  federal — into  one  of  the  nation’s  most 
outstanding  wartime  power  pools  is  described  else¬ 
where  in  this  issue.  This  achievement,  of  which 
the  whole  industry  can  well  he  proud,  is  noteworthy 
in  many  respects.  First,  the  whole  pool  organiza¬ 
tion  and  operation  has  been  voluntary.  Its  genesis 
and  its  principal  aim  have  been  to  harness  the  re¬ 
sources  of  the  power  industry  for  the  quickest  pos¬ 
sible  victory.  Secondly,  the  tangible  benefits  have 
been  particularly  imposing  and  notable.  Most  out¬ 
standing  has  been  the  release  of  100,000  kw.  of 
additional  capacity  for  vital  war  industries,  occa¬ 
sioned  by  the  great  diversity  of  loads  and  resources 
of  the  eleven  major  systems  comprising  the  pool. 

Successful  operation  of  such  a  complex  network 
consisting  of  13.000  miles  of  major  transmission 
lines  linking  together  150  scattered  power  plants 
is  a  major  engineering  feat.  That  all  of  the  prob¬ 
lems  of  stability,  circuit  breaker  interrupting  ca¬ 
pacity,  relaying,  telemetering,  communication, 
scheduling  and  accounting  have  been  met  success¬ 
fully  reflects  credit  to  the  power  engineers  of  the 
region.  They  have  combined  the  knowledge  and 
experience  gained  in  pioneering  system  intercon¬ 
nections  since  the  first  one  way  back  in  1915  into 


a  major  contribution  toward  winning  the  war. 

Most  commendable  aspect  of  the  pool  is  its  pure¬ 
ly  voluntary  character.  No  laws,  edicts,  directives 
or  orders  were  required  to  bring  it  into  being.  It 
was  mutually  advantageous  and  it  would  make  vic¬ 
tory  quicker  and  more  certain.  And  it  would  save 
manpower  and  materials.  Those  were  reason- 
enough  for  its  genesis. 

The  future  possibilities  of  continued  pool  opera¬ 
tion  of  these  resources  fire  the  imagination.  War¬ 
time  operation  problems  have  been  so  pressing 
that  all  economic  benefits  have  not  been  fully  ex¬ 
plored.  Experience  to  date  has  been  sufficient  to 
demonstrate  that  economic  benefits  thus  far  evident 
warrant  similar  peacetime  operation  with  the  same 
splendid  spirit  of  cooperation  that  has  l)een  dis¬ 
played  in  time  of  war. 


No  Business  for  the  OP  A 


Frequent  warnings  have  been  sounded  in 
these  columns  against  the  progressive  intru¬ 
sion  of  federal  agencies  into  matters  strictly 
within  the  province  of  state  regulatory  commis¬ 
sions.  Whatever  incidents  might  have  occasioned 
prior  admonitions  pale  into  insignificance  when 
compared  with  the  brazen  and  officious  interven¬ 
tion  of  the  OPA  into  the  $1,500,000  rate  litigation 
of  the  Utah  Power  &  Light  Co.  By  entering  in  the 
Utah  State  Supreme  Court  test  case,  the  OPA  is 
setting  a  dangerous  precedent. 

That  the  action  lacks  popular  approval  is  indi¬ 
cated  by  the  indignant  wave  of  editorials  in  the 
Utah  press.  In  a  particularly  noteworthy  comment, 
the  Salt  Lake  Telegram,  without  taking  sides  in  the 
rate  controversy,  says: 

“We  are  simply  arguing  that  the  regular  agen¬ 
cies  established  by  Utah  to  regulate  public  utilities 
and  fix  fair  and  reasonable  rates  are  fully  com¬ 
petent  to  handle  the  matter  without  any  help — or 
interference — from  OPA. 

“We  think  the  state  public  service  commission 
ought  to  resent  that  interference  —  and  that  it 
should  say  so.  If  it  values  its  independence,  and 
has  any  regard  for  its  responsibilities  as  a  regula¬ 
tory  agency  of  the  state  government,  it  will  decline 
any  support  of  its  argument  from  a  federal  agency. 
For  if  it  accepts  support,  it  will  have  established 
a  precedent  for  the  acceptance  of  federal  interven¬ 
tion,  which  next  time  might  not  be  support. 

“Heaven  knows,  our  local  governments  have 
little  enough  independence  and  power  left  to  them. 
They  had  better  cherish  zealously  what  they  have 
and  vigorously  oppose  every  attempt  at  interfer¬ 
ence  by  any  member  of  the  vast  army  of  federal 
bureaucracy. 

“After  all  the  OPA  was  not  established  to  inter 
fere  with  the  normal  operations  of  business  or  th» 
normal  prewar  price  structure.  It  was  not  set  u] 
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[  to  reduce  estalilislied  jirices,  hut  to  prevent  zooui- 
i  ing  wartime  prices. 

!  “Now  the  Utah  Power  &  Light  case  does  not 
j  involve  price  spiraling,  an  increase  in  the  cost  of 
living,  war  profiteering  or  inflation.  The  rates 
under  (piestion  were  not  fixed  as  a  result  of  changes 
in  marketing  conditions  arising  out  of  the  war. 

“Where,  then,  does  the  OPA  have  any  business 
entering  into  this  case?  It  smacks  of  unw'arranted 
federal  interference  in  a  purely  local  matter  not 
directly  connected  in  any  way  with  the  war.  It 
has  a  suspicious  air  about  it,  too,  of  a  desire  to 
get  in  on  a  prospective  rate  cut  so  that  later,  for 
political  reasons,  it  can  point  to  any  saving  effected 
for  power  customers  as  an  OPA  achievement.” 

To  which  everyone  who  looks  with  disfavor 
upon  the  mounting  tide  of  federal  bureaucracy 
will  say,  “Amen.” 

Change  oi  Paee 

Like  the  tricky  backfield  runner  in  a  football 
game,  shifty  because  he  changes  pace  sud¬ 
denly,  war  requires  sudden  changes  of  pace 
and  direction  in  order  to  spring  surprises  on  the 
enemy.  In  meeting  the  needs  of  war,  civilian  econ¬ 
omy  must  be  capable  of  shifting  with  the  strategy 
of  the  fighting  front.  Again,  as  in  foothall,  the 
line  and  the  backfield  must  be  quick  to  take 
advantage  of  whatever  twists  and  turns  the  man 
with  the  ball  may  take,  be  ready  to  receive  a  pass 
or  to  lateral  it  to  another  runner.  So  it  is  in  war. 

We  are  emerging  from  the  first  phase  of  our 
two-hemisphere  war.  The  first  phase  was  that  of 
tightening  the  defense,  getting  the  ball  in  our  po^- 
session  and  turning  from  a  defensive  to  an  offen¬ 
sive  line  of  action.  America  was  asked  for  all-out 
production.  Possibly  no  one  knew  what  the  total 
productive  capacity  of  this  nation  was  capable  of 
turning  out  once  it  started. 

Now  comes  a  shift  to  directed  production  in 
specific  materials  and  eipiipment.  It  means  sudden 
changes,  cancellations  of  contracts  and  reduced 
production  in  some  things.  It  means  reshuflling 
of  the  manpower  formerly  engaged  in  all-out 
producing.  It  is  a  change  of  pace,  a  ipiick  turn  in 
direction.  It  wi  1  hurt  many,  cost  a  great  deal 
in  some  instances.  It  means  more  adjustments, 
material  and  human. 

In  the  immediate  foreground  for  this  industry 
is  a  stern  adjustment  that  must  be  made  in  manu¬ 
facture  of  equipment  and  devices  used  in  build¬ 
ing  up  the  huge  war  jilant.  Wiring  supply  sur¬ 
pluses  alreadv  loom  as  a  serious  distribution 
headache.  Utilities  face  more  shifts  in  industrial 
load  with  this  changing  phase  of  the  war.  Con¬ 
tractors  and  labor  face  some  idleness  until  they 
are  assigned  new  jobs  to  do,  perhaps  in  mainte¬ 
nance  of  plant  and  equipment. 


W  Idle  our  Army  and  Navy  make  new  gains  and 
turn  the  war  into  one  upon  the  enemy,  our  home 
front  backfield  shifts  must  be  made  without  once 
interrupting  the  support  needed  at  the  fronts.  The 
electrical  industry  should  gird  itself  to  take  these 
new  changes  of  pace  and  tactics  as  necessary  and 
normal  to  war,  and  again  demonstrate  that  our 
American  way  of  life  is  faster  in  footwork  than 
any  goose-stepping  competitor  anywhere. 

insit'Mifit  Home  Planners 

TOO  late,  therefore  too  little,  it  might  be  said, 
has  been  the  situation  in  respect  to  home 
wiring.  The  industry  reaches  the  customer 
too  late  with  its  message,  after  the  house  has  been 
built  and  moved  into;  therefore  too  little  wiring 
has  been  installed.  But  in  southern  California 
today  a  way  is  being  found  to  reach  many  of  the 
postwar  customers  who  will  huild  homes  and  to 
inform  them  constructively  as  to  the  wiring  they 
should  reepdre  and  have  installed. 

Interest  is  keen  these  days  in  the  homes  that  are 
necessarily  deferred  now  on  account  of  war.  The 
remarkable  response  to  the  invitation  the  Pomona 
Home  Planners  Institute  ran  in  newspapers  and 
the  fine  attendance  at  each  of  the  series  of  classes 
attest  to  that  keen  interest.  The  wiring  and  electric 
home  ecpdpment  part  of  home  planning,  too,  comes 
in  naturally  as  a  vital  necessity  in  good,  sound 
construction.  This  pi^tern  is  well  worth  use  to  lay 
out  similar  institutes  throughout  the  West. 


or  if  you  ivant  to  get  a  measure 
of  your  own  company  s  wartime 
position  from  a  public  relations 
standpoint,  fust  apply  the  micrometer.  Take 
three  dimensional  measurements:  First:  How 
good  a  ivar  production  job  has  your  company 
done?  For  the  doing  of  the  job  well  is  the 
first  dimension  of  public  relations.  Second: 
Hare  you  told  the  public  within  censorship 
limitations  about  the  job  done?  For  telling 
about  the  job  done  is  the  second  dimension 
of  public  relations.  The  doing  is  more  im¬ 
portant  then  the  telling.  But  the  doing  alone 
is  not  enough.  Third:  What  have  you  done 
beyond  the  mere  telling  to  explain  HOW  you 
are  able  to  do  the  kind  of  a  job  you  are 
doing?  For  unless  you  give  people  an  under¬ 
standing  of  the  “how”  and  “why”  you  have 
not  developed  the  third  dimension  of  public 
relations.  Knowing  how  is  what  makes  the 
idea  stick. — Paul  Garrett,  vice-president  and 
director  of  public  relations.  General  Motor> 
Corporation. 
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Four  ways  to  prevent 
a  postwar  slump  in  power 


1  •  All  over  the  country,  families  are  busily  planning 
postwar  homes.  General  Electric  is  helping  them 
plan,  mailing  out  vivid,  convincing  advertising  .  .  . 
to  persuade  prospective  homeowners,  builders,  ar¬ 
chitects  to  create  all-electric  homes  .  .  .  with 
ample  wiring,  plenty  of  outlets,  and  all  the  built-in 
home  appliances  they  need.  That’s  ONE  way  of 
sustaining  the  present  power  demand  in  a  postwar 
world  .  .  . 


Another  way  to  make  continuing  use  of  utilities’ 
added  wartime  capacity  is  to  promote  the  enormous 
advantages  of  an  all-electric  kitchen  for  people 
who  have  already  built  and  own  their  own  homes. 
General  Electric  is  directing  special  attention  to¬ 
ward  this  group,  especially  featuring  individual 
appliances  like  the  electric  sink,  refrigerator,  range, 
and  water  heater.  Recent  surveys  have  shown  that 
thousands  of  people  in  this  class  offer  a  rich  potential 
market  for  power  in  postwar  days.  General  Electric 
is  cultivating  these  people  .  .  . 


Tune  in:  “The  G-E  All-Girl  Orchestra”  Sunday  10  P.  M. — E.W.T.  NBC 


3.  There’s  another  peacetime  objective  for  utility  com¬ 
panies  to  consider,  one  that  demands  the  most 
careful  and  effective  kind  of  approach — that  is  the 
enormously  increased  number  of  after-victory  farm 
homes  that  will  be  electrified;  a  reasonable  estimate 
places  this  at  300,000  homes  per  year,  all  potential 
users  of  electricity.  A  worth-while  load  -  building 
program  directed  especially  toward  them  is  impera¬ 
tive.  They  provide  the  largest  logical  outlet  for 
increased  load-carrying  capacity. 


All  this  extra  capacity,  built  up  at  considerable 
wartime  expense,  demands  serious  attention  from 
utility  companies  and  General  Electric  alike.  A 
united  effort,  concentrating  on  a  definite  load¬ 
building  program  for  both  rural  and  urban  areas, 
will  bring  proper  returns  on  that  wartime  invest¬ 
ment.  A  huge  sales  potential  is  there,  awaiting 
“two-way”  cultivation.  And  working  together,  we 
can  soften  the  expected  “big  drop”  into  a  barely 
perceptible  jar. 


Everything  Electrical  for  After-Victory  Homes 


GENERAL 


ELECTRIC 


General  Electric  Appliance  and  Merchandising  Department 
Bridgeport,  Conn. 


•  “The  World  Today’’  news  every  weekday  6:45  P.  M. — E.W.T.  CBS 


rife 

■ 

t  1^  -  jj 

I 


86 


ASSOCIATIONS 


Electrical  V/est — Vol.  92,  No.  3 


Pancratna _ 

Spring  Conclaves 

Meetings  at  Los  Angeles  and 
San  Francisco  scheduled 

THKRFI  will  be  PCEA  spring  con¬ 
ferences  this  year.  The  board  of 
directors  has  decided  that,  due  to  the 
valuable  exchange  of  ideas  to  solve 
wartime  problems  achieved  by  the  con¬ 
ferences,  they  will  be  held  this  year 
sometime  in  May.  To  solve  transpor¬ 
tation  difficulties,  two  one-day  meet¬ 
ings  will  be  held — one  in  San  Fran¬ 
cisco  for  PCEA  members  in  the  north¬ 
ern  part  of  the  state,  and  one  in  Los 
Angeles  for  those  in  the  southern  re¬ 
gion.  The  exact  dates  are  being  deter¬ 
mined  by  President  Frank  Angle  and 
the  chairmen  of  the  three  PCEA  sec¬ 
tions.  and  will  be  announced  in  next 
month’s  Electrical  West  on  the 
Panorama  page. 

The  annual  meeting  of  the  associa¬ 
tion  will  be  combined  with  the  San 
Francisco  conference.  At  this  time  of¬ 
ficers  for  the  new  administrative  year 
will  be  elected,  including  president  and 
nine  directors  to  succeed  those  whose 
terms  will  expire. 

Study  Indoor  Climate 

A  cooperative  movement  in  the  field 
of  air  conditioning  is  being  w'atched 
w’ith  interest  by  PCEA.  Termed  the 
Indoor  Climate  Institute,  the  organi¬ 
zation  covers  every  phase  of  the  air 
conditioning  industry,  including  air 
cleaning,  cooling,  heating,  circulating, 
insulating,  etc.  Its  purpose  is  to  pro¬ 
mote  the  principle  of  air  conditioning, 
without  reference  to  competitive  means 
of  accomplishing  the  desired  result. 
PCEA  is  maintaining  close  contact 
with  the  activity  so  that  if  such  a  com¬ 
mittee  be  desirable  at  a  later  date,  it 
could  be  organized  through  existing 
industry  assoefations  rather  than  creat¬ 
ing  another  organization  for  this  pur¬ 
pose. 

•  Resoli'TIONS  of  sympathy  upon  the 
passing  of  two  prominent  members  of 
PCE.A  have  l^een  sent  bv  the  hoard  of 
directors  to  the  l>ereaved  families.  The 
resolutions  committee  has  sent  the  as¬ 
sociation's  message  to  the  family  of  the 
late  E.  B.  Criddle.  a  past  president  of 
the  association,  and  to  the  family  of 
the  late  A.  C.  Joy.  who  served  the 
association  in  a  great  many  capacities 
for  many  years. 


Who  Am  I? 

I  w'as  born  in  Livermore  Val¬ 
ley,  Alameda  County,  Calif.,  July 
8,  1889.  I  was  graduated  from 
Livermore  High  School  and  at¬ 
tended  Stanford  University, 
where  I  received  a  bachelor  of 
arts  in  electrical  engineering  in 
1911.  After  taking  graduate  work 
“in  absentia”  from  1926  to  1927, 
I  received  the  degree  of  electrical 
engineer  in  1927.  Who  am  I? 

In  1911  I  entered  the  test 
course  with  the  General  Electric 
Co.  in  Schenectady,  N.  Y.  From 
1912  to  1914  I  worked  with  the 
Portland.  Eugene  and  Eastern 
Railway  on  the  electrification  of 
100  miles  of  steam  lines.  I  en¬ 
tered  the  engineering  department 
of  the  Great  Western  Power*  Co. 
in  1914  as  electrical  designer, 
and  continued  with  the  company 
until  1920,  excent  for  time  out 
in  the  Navy  in  World  War  1.  I 
started  with  the  Pacific  Gas  and 
Electric  Co.  in  1920  on  the  de¬ 
sign  of  hydro  plants  on  the  Pit 
River  system  and  continued  in 
the  division  of  hydroelectric  and 
transmission  engineering  until 
193.5.  I  spent  16  months  as  tech¬ 
nical  assistant  to  P.  M.  Dowming, 
vice-president  and  general  man¬ 
ager,  and  in  1936  was  appointed 
assistant  engineer  of  mainte¬ 
nance,  my  present  position.  My 
w'ork  is  entirely  in  connection 
with  maintenance  of  the  hydro¬ 
electric  properties. 

I  am  joint  author  with  Rov  H. 
Wilkins  of  the  book.  Hi^h  Volt- 
of^e  Oil  Circuit  Breakers,  pub¬ 
lished  in  1930.  At  the  request 
of  International  Correspondence 
Schools.  I  prepared  the  text  for 
their  hooks  on  Hydroelectric 
Power  Stations.  Who  am  I  ? 

I  was  placed  on  the  honorary 
retired  list  of  the  U.  S.  Naval 
Reserve  in  1940  with  the  rank 
of  lieutenant.  1  was  an  ensign  in 
World  War  I  and  served  as 
junior  engineer  aboard  the  USS 
New  Mexico,  first  eleytricallv 
propelled  battleship.  In  1928  I 
participated  as  a  reserve  officer 
in  the  trial  runs  of  the  CSS  Lex- 
iiipton,  now  sunk  in  the  Pacific. 

I  am  married,  have  two  sons, 
one  a  pilot  of  a  Marine  dive 
homber  in  the  South  Pacific.  I 
live  in  Redwood  City  and  my 
name  is:  See  page  107. 


—^—Edited  by  Mary  Shoop 

Pass  Resolutions 

Adequate  wiring  urged  in 
recommendations  to  Industry 

TWO  resolutions  on  pertinent  in¬ 
dustry  matters  have  been  prepared 
by  PCEA,  following  the  approval  of 
the  board  of  directors  at  their  meet¬ 
ing  in  Los  Angeles  Feb.  17. 

Acting  on  the  recommendation  of 
the  adequate  wiring  committee,  the 
board  authorized  the  preparation  of  a 
resolution  recommending  the  amend¬ 
ment  of  the  National  Electrical  Code 
to  prohibit  domestic  circuits  of  less 
than  20  amp.  in  wire  capacity  and  cir¬ 
cuit  protection.  Copies  of  this  resolu¬ 
tion  are  being  sent  to  interested  or¬ 
ganizations  throughout  the  nation  to 
enlist  their  support  in  the  movement 
to  amend  the  Code. 

Success  of  this  movement  w'ould 
eliminate  No.  14  wire  in  house  wir¬ 
ing  circuits,  a  desirable  objective  dic¬ 
tated  by  the  trend  toward  increasingly 
higher  wattage  appliances. 

The  other  resolution  is  being  sent 
to  electrical  manufacturers  and  other 
interested  organizations,  urging  the 
adoption  of  the  practice  of  incorporat¬ 
ing  a  slogan  relating  to  the  importance 
of  adequate  wiring  w'ithin  each  piece 
of  advertising.  This  would  have  a  tre¬ 
mendous  mass  effect  in  creating  even 
further  public  recognition  of  the  need 
for  adequate  wiring. 

Wiring  Appraisal  Chart 

An  Adequate  Wiring  Appraisal 
Chart  is  being  developed  by  the  Ade¬ 
quate  wiring  committee  of  Pacific 
Coast  Fdectrical  Assn.,  headed  by  H.  C. 
Rice,  merchandise  manager.  Southern 
California  Edison  Co.  Finding  that 
appraisers  and  financial  consultants  of 
building  and  loan  companies  and 
hanks  had  no  means  of  checking  the 
amount  that  should  be  allowed  for  an 
adequate  wiring  job  in  a  house  for 
which  they  loan  money.  Rice  has 
started  work  on  the  development  of 
such  a  chart.  It  is  to  be  limited  to 
houses  to  cost  under  $8,000.  under  the 
presumption  that  houses  of  more  ex- 
|)ensive  types  may  well  have  architects 
or  engineers  who  will  provide  more 
adequate  wiring. 

Basis  of  the  chart  is  a  4%  of  build¬ 
ing  cost  total  for  the  wiring  itself.  On 
this  basis  a  $.5,000  home  w'ould  have 
allotted  to  it  $200  for  fully  adequate 
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Lighting  Conference 
MILLER  Fiuorescent-Unanimous 


THE  SCENE 


THE  VOTE 


better  simply  because  I  could  see  what 
I  was  doing  at  all  times  clearly  and 
sharply.” 

Maintenance  man  —  'Those  light¬ 
weight  Masonite  reflectors  Miller  uses 
will  take  plenty  of  punishment,  and  yet 
a  girl  can  handle  their  cleaning.  I  like 
the  exposed  ballasts  because  they  mean 
cooler  operation.  And  I  go  big  for  that 
Miller  Patented  Safety  Lamp  Lock 
that  keeps  lamps  from  falling.” 

Electrical  contractor  —  "I  can 
handle  the  installation  of  Miller  equip¬ 
ment  in  less  time,  shorthanded  as  I  am 
for  trained  help.  Units  go  together 
easily  into  self-aligned  runs.  Hanging 
Worker— "Sounds  good  to  me.  I’ve  is  simplified.  I’ve  had  Miller  jobs  re¬ 
worked  under  Miller  fluorescent  and  suit  in  installation  savings  of  30  to  .“50% 

I  know  I’ve  worked  better  and  felt  to  owners.” 


Architect  —  "I’ve  specified  Miller 
Continuous  Wireway  Fluorescent  Light¬ 
ing  Systems  on  both  new  construaion 
and  modernization  projeas.  The  beauty 
of  it  is  its  flexibility.  Whole  seaions, 
or  even  the  entire  system  can  readily 
be  moved  to  other  parts  of  the  plant.” 

Utility  engineer  —  "From  power 
source  right  through  to  controls,  the 
whole  Miller  setup  saves  considerable 
critical  material— and  provides  an  ade¬ 
quate,  modern  lighting  system  . . .  some¬ 
thing  we  utility  guys  have  been  preach¬ 
ing  for  years.” 

Owner  —  "You  fellows  hit  both  my 
pocketbook  and  my  patriotism.  I  say  let’s 
specify  Miller  50  &  100  Foot  Cand- 
LERS— and  let’s  get  a  Miller  field  man 
in  pronto  to  talk  turkey.” 


Lighting  meetings  like  this  have  happened 
many  times  in  the  past  in  many  a  busy 
war  plant — will  happen  many  more  times 
during  crucial  1944.  Inevitably  the  vote 
goes,  hands  down,  to  MILLER  50  &  100 
FOOT  CANDLERS,  and  here's  why  . . . 


Plant  manager— "We  still  have  stiff 
production  quotas  to  meet— with  greener 
help.  Miller  50  &  100  Foot  Cand- 
LERS  will  give  us  30,  40,  50  or  more 
foot  candles  of  illumination— and  that’s 
what  we  need  for  better,  faster  pro- 
duaion.” 


OIL  GOODS  DIVISION 

Domettic  Oil  Burners 
ond  liquid  Fuel  Devices 


ILLUMINATING  DIVISION 

Fluorescent,  Incandescent 
Mercury  lighting  Equipment 


ROLLING  MILL  DIVISION 

Phosphor  Bronze  and  Bross 
in  Sheets,  Strips  ond  Rolls 


WAR  CONTRACTS  DIVISION 

War  Moteriel 
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wiring  job;  an  $8,000  home  $320.  The 
various  factors  which  would  he  checked 
by  the  appraiser  in  allocating  money 
for  a  loan  are  given  point  ratings  and 
also  dollar  values  in  each  bracket  of 
home  price. 

For  example,  the  basic  main  service 
gets  Vs  of  a  total  of  400  points,  or  .50 
points.  Lighting  wiring  gets  Vs*  Other 
items  checked  are  switch  wiring,  con¬ 
venience  outlet  wiring,  doorbells,  range 
wiring,  water  hea^gr  wiring  and  bath- 
r«)om  heater  and  wiring. 

The  chart  is  still  being  developed  but 
as  soon  as  it  is  completed  a  copy  of  it 
will  l)e  reproduced  in  Elkctrical 
West.  Building  and  loan  companies 
contacted  have  expre'ssed  enthusiasm 
for  the  idea  as  a  protection  to  their 
investments. 


NECA  In  New  Offices 

Northern  California  Chapter,  Na¬ 
tional  Electrical  Contractors  Assn., 
moved  into  its  new  offices.  Room 
46.5-A,  Western  Merchandise  Mart. 
1.3.55  Market  St.,  San  Erancisco.  early 
last  month  and  held  its  first  directors' 
meeting  there  Feb.  10.  W'illiam  J.  Var- 
ley.  Western  field  representative  of 
NECA,  also  makes  his  headquarters 
there. 

T.  L.  Rosenberg,  Oakland,  presi¬ 
dent;  W.  A.  Cyr,  secretary,  and  W.  J. 
Varley  held  three  meetings  in  the  San 
Joaquin  Valley  with  the  electrical  con¬ 
tractors  of  Stockton,  Fresno  and 
Bakersfield.  They  outlined  the  new 
chapter  program,  discussed  details  of 
its  operation  and  set  forth  its  aims. 
Adequately  financed  on  a  percentage 
of  volume  basis,  the  chapter  will  have 
a  field  representative  available  to  con¬ 
tractors  and  local  associations  to  assist 
them  in  labor  matters  and  negotiations 
with  government  awarding  authorities, 
general  contractors  and  the  industry. 
A  master  labor  agreement  is  being 
sought  for  the  entire  northern  Califor¬ 
nia  area  to  provide  uniform  working 
conditions  and  working  rules,  even  if 
the  scale  may  differ  in  slight  degree  in 
certain  areas.  Preparation  for  postwar 
expansion  of  construction  business  is 
also  on  the  program  of  the  chapter. 

Northern  California  Chapter  of  the  lAEI 
plans  a  meeting  at  I  nderwriters’  Labora¬ 
tories,  .tOO  .''ansome  St..  San  Francisco,  on 
the  evening  of  March  15.  Demonstrations 
of  the  testing  equipment  and  procedure  to 
be  found  at  this  laboratorv’  will  be  made  by 
Howard  Dodge  and  his  associates  on  the 
staff  of  Lnderwriters. 

Southern  California  Chapter.  lAEI,  has 
two  meetings  scheduled,  one  March  22.  at 
the  Inglewood  Country  Club  and.  as  has 
been  the  habit  for  many  years,  the  May  24 
meeting  at  Long  Beach.  Calif.  Inspectors’ 
problems  are  on  the  agenda  in  both  in¬ 
stances. 


RMEL  Meets 

Problems  of  manufacturers, 
jobbers,  dealers  studied 

RESIDENT  C.  C.  Baker  officially 
took  over  leadership  of  the  Rocky 
Mountain  Electrical  League  when  he 
I'resided  at  the  Mid-winter  conference 
of  managers  in  Denver,  February  4 
and  5.  This  meeting  was  notable  in 
that  electric  utilities  in  Colorado,  W^yo- 
ming  and  New  Mexico  were  unani¬ 
mously  represented  by  their  presidents 
or  executive  heads  and  tackled  first 
things  first,  calling  them  by  their 
recognizable  names. 

After  discussion  of  the  serious  jeop¬ 
ardy  facing  manufacturers,  jobbers 
and  dealers  as  a  consequence  of  im¬ 
mense  stores  of  war  goods  now  in  pos¬ 
session  of  the  government  but  avail¬ 
able,  in  many  instances,  for  specula¬ 
tive  purchase  by  civilians,  a  committee 
v  as  appointed  with  instructions  to  re¬ 
port  recommendations  for  RMEL’« 
course  of  action  to  help  control  this 
situation.  The  result  of  their  studies 
will  be  presented  at  the  league’s  Spring 
Rally,  April  11-12,  in  Denver,  when 
engineering,  accounting  and  commer¬ 
cial  divisions  will  hold  meetings 
simultaneously.  Sam  G.  Hardin,  chair¬ 
man  of  RMEL’s  distributor  division, 
declared  that  all  branches  of  the  elec¬ 
trical  industry,  together  with  business 
generally,  will  suffer  if  distribution 
conditions  stemming  from  release  of 
new  and  used  materials  bv  federal 
agencies  are  not  bandied  with  due  re¬ 
gard  for  the  economic  processes  now 
prevailing  in  the  nation.  He  predicted 
that  calamity  would  ensue  if  some  ef¬ 
fective  safeguard,  is  not  provided. 

Among  the  war-borne  threats  that 
face  electric  utilities  and  associated 
businesses  is  tbe  prospective  invasion 
of  the  power  service  field  by  the  pack¬ 
aged  Diesel  engine,  wind  chargers  and 
gasoline  engines  adaptable  for  com¬ 
mercial  establishments  and  small  man¬ 
ufacturing  plants.  This  phase  was  dealt 
with  in  a  report  by  L.  W.  Edwards  of 
the  engineering  division  and  submitted 
to  the  Power  Sales  section  for  solution. 

Disturbing  reports  of  REA’s  en¬ 
croachment  into  the  private  utility 
field  challenged  the  attention  of  the 
executives:  REA’s  open  defiance  of 
state  authority  to  exercise  jurisdiction 
over  cooperative  power  proiects; 
paralleling  existing  distribution  lines; 
acquiring  towns  of  more  than  1..500 
population,  and  selling  power  at  less 
than  cost  were  a  few*  of  the  items  un¬ 
der  discussion.  The  Wisconsin  Mu¬ 
nicipal  Utilities  Assn,  and  other  or¬ 
ganizations’  action  to  compel  REA  to 
stav  within  its  proper  realm  was  cited 
as  an  example  of  what  must  be  done 


by  private  enterprise  if  it  is  to  sta\ 
solvent;  and  the  announced  intention 
of  cooperative  REA  interests  in  Okla¬ 
homa  that  their  objective  is  to  drive 
private  utilities  out  of  business  was 
cited  as  one  of  many  instances  bearing 
on  the  intent  of  government-sp»)nsored 
projects. 

Powerful  committees  to  perfect  plans 
for  dealing  with  predictable  situations 
were  appointed,  and  charged  with  the 
responsibility  of  presenting  workable 
solutions  at  the  Spring  Conference. 

Merchandising  aspects  of  the  elec¬ 
trical  industry  were  apparent  in  all  sec¬ 
tions  and  divisions  represented  at  the 
recent  conference  —  engineering,  ac¬ 
counting  and  commercial.  A  compre¬ 
hensive  report  by  H.  T.  Rankin,  chair¬ 
man  of  the  sales  and  promotion  di¬ 
vision,  indicated  how  completely  the 
marketing  of  appliances  and  other  elec¬ 
trical  equipment  in  the  postwar  period 
will  infiltrate  planning  considerations 
of  ()ther  groups  within  the  industry. 

Data  presented  by  F.  F.  McCammon, 
Public  Service  Co.  of  Colorado,  dis- 
chtsed  that  the  government  is  now  ac¬ 
tively  engaged  in  plans  contemplating 
some  270  power,  irrigation  and  flood 
control  projects  for  peacetime.  These 
enterprises  apparentlv  are  enjoying  the 
benediction  of  The  Department  of  In¬ 
terior.  with  the  Bureau  of  Reclama¬ 
tion  having  little  or  no  part  in  them. 

Contractors  Elect 

Los  Angeles  Chapter,  National  Elec¬ 
trical  Contractors  Assn.,  re-elected  A. 
L.  Stone  as  its  president  at  the  annual 
meetings  of  the  chapter  and  of  its 
executive  committee,  Feb.  16  and  22. 
respectively.  The  executive  committee 
was  elected  at  the  annual  chapter  mem¬ 
bers  meeting,  Feb.  16.  It  consists  of 
Richard  E.  Arbogast,  Newbery  Elec¬ 
tric  Corp.;  R.  F.  Doll.  Mactolf-Doll 
Electric  Co.,  Glendale;  C.  D.  Draucker. 
C.  D.  Draucker  Electric  Co.;  R.  M. 
Fry,  R.  M.  Fry  Electric  Co.,  Holly¬ 
wood;  Sid  F.  Hill,  Hill  Electric  Co.: 
R.  R.  Jones.  R.  R.  Jones  Electric  Co.. 
South  Pasadena;  Howard  L.  Stolper. 
Stolper  Electric  Co.,  Burbank;  A.  L. 
.Stone.  Stone  Electric  Supply  Co.;  and 
Harry  R.  V'ancott.  Vancott  Co.  At  the 
Feb.  22  meeting  of  the  executive  com¬ 
mittee.  A.  L.  Stone  was  elected  presi¬ 
dent.  R.  E.  Arbffgast.  vice-president 
and  Warren  Pen,  secretary-treasurer. 

•  A  RF.FRKSiiER  course  on  Illumina¬ 
tion  Fundamentals  is  being  started  by 
the  lighting  forum  committee  of  the 
Rocky  Mountain  Chapter,  Illuminat¬ 
ing  Engineering  Society.  The  course 
is  a  twelve-lesson  series  titled  Light  and 
Sight  and  will  be  held  at  211  Gas  & 
Electric  Bldg..  Denver,  Colo. 


HOW  TO  CLEAR  FAULTS  FASTER,  IMPROVE  INTERRUPTING  ABILITY 
WITH  P  Jl  C I  f  J  C  7*  expulsion  CONTACTS 


Older  Pacific  Electric  Breakers  can  be  quickly  modernized  by 
the  application  oi  P.E.  Expulsion  Contacts  —  on  exclusive  fea¬ 
ture  of  the  modem  P.E.  Breakers  which  are  nationally  known 
for  fast  arc  clearance,  improved  interrupting  ability  and  lower 
maintenance. 

By  the  addition  of  the  Expulsion  Contacts  to  older  breakers 
your  breakers  will  protect  heavier  loads  at  less  maintenance. 

With  the  resulting  shorter  tripping  time,  contacts  last  longer  and 
oil  carbonization  is  greatly  reduced. 

Ask  us  about  the  application  of  the  PJL  Expulsion  Contacts 
for  improving  the  interrupting  ability  of  older  P.  E.  Breakers.  Full 


details  about  this  money-saving,  time-saving,  critical-material 
saving  protection  of  war  loads  are  available.  All  you  need  do 
now  is  tell  us  the  number  of  Pacific  Electric  Breakers  you  con¬ 
sider  improving,  giving  their  sizes  and  serial  numbers. 


C.  H.  Cuttrr 
ISIS  Securitir*  Btds. 
Seattle,  1,  Wash. 

J.  E.  Redmond 
448  W.  Madiaon  St. 
Phoenix,  Arix. 


(a.  B.  Kirkwood 
437  S.  Hitt  St. 

I»s  Anselea.  13.  t'alif. 
Myron  Swendaen 
P.O.  Box  156 
Boiae.  Idaho 


Uther  Representatives  in  Principal  Cities 


Pacific  Electric  1Vrfe.  Corporaiion. 


5815  THIRD  ST..  SAN  FRANCISCO.  24.  CALIF. 


DUNlS  HIGHWAY.  GARY.  INDIANA 
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Croas-aeviiuii  «irw  oi  luiiiuua  PaciKc  Eiectric  Expulsion  Contact  as  used 
in  improvins  the  interrupting  ability  and  reducing  maintenance  of  i 
the  115-kv.  breaker  pictured  above. 


for  MORE  PROTECTION 

•f  WAR  LOADS 
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Wholesalers  to  Meet 

War  conference  scheduled 
at  Santa  Barbara  in  May 

INSTEAD  of  prewar  customary  two 
meetings  a  year,  Pacific  Division. 
National  Electrical  Wholesalers  Assn., 
will  hold  one  single  war  conference  at 
the  Santa  Barbara  Biltmore  Hotel. 
Santa  Barbara,  May  22  to  24,  it  was 
announced  by  H.  E.  Perl.  State  Elec¬ 
tric  Supply  Co..  Oakland,  chairman, 
and  R.  A.  Balzari.  secretary.  Charles 
Pvle,  managing  director  of  NEWA, 
and  some  other  national  figures  are 
to  be  on  the  program.  The  entire 
agenda  will  be  centered  about  wartime 
problems  of  electrical  wholesalers  in 
the  materials,  manpower,  and  regula¬ 
tions  fields.  Another  topic  probably 
will  l)e  that  of  surplus  government  ma¬ 
terial  disposal  after  the  war. 

Because  of  wartime  conditions,  mem- 
l>ers  intending  to  attend  have  been 
asked  hv  the  secretary  to  make  hotel 
reservations  directly  through  the  secre- 
tarv’s  office  more  than  30  days  prior 
to  the  meeting.  Railroad  reservations, 
likewise,  should  be  obtained  early,  the 
secretarv  advises. 

Distributors  of  appliances  will  now 
he  eligible  for  membership  in  the 
NEWA.  A  special  committee  has  been 
charged  with  the  responsibility  of  de¬ 
veloping  a  plan  for  inviting  and  ad¬ 
mitting  wholesalers  who  distribute  for 
resale  refrigerators  and  other  electrical 
refrigeration  equipment,  electric  heat¬ 
ing  and  cooking  units,  all  socket  ap¬ 
pliances,  including  radios  and  phono¬ 
graphs.  all  electric  farm  equipment, 
and  radio  wholesalers.  They  are  to 
l>e  admitted  as  special  members  at 
NEWA’s  annual  convention  in  Chicago 
April  19  to  22.  There  will  be  created 
a  sjjecial  electrical  appliance  distribu¬ 
tors’  division  with  representation  on 
the  executive  committee. 

Heads  EMEA  Chapter 

Julian  H.  Davis,  consulting  electrical 
and  mechanical  engineer,  was  elected 
president  of  the  Electrical  Maintenance 
Engineers  Assn,  of  Southern  Califor¬ 
nia  at  its  annual  meeting  in  late  Janu¬ 
ary.  William  H.  Carter,  General  Pe¬ 
troleum  Co.,  is  the  new  vice-president. 
Nels  E.  Swanson  was  re-elected  secre- 
taiy-treasurer.  D.  H.  Byl,  of  Union  Ice 
Co.,  and  Henry  Bush,  of  Little] ohn- 
R'^uland  Corp.,  were  elected  as  mem¬ 
bers  of  the  executive  committee.  Walter 
\.  Smoker.  Lockheed  Aircraft  Co.,  the 
retiring  president,  was  given  a  leather 
traveling  case  as  a  token  of  apprecia¬ 
tion  by  the  members.  Dr.  Robert  E. 
Vivian,  dean  of  engineering,  Univer- 
sitv  of  Southern  California,  discussed 


DAVIS 


FosUvar  Employment,  and  a  question 
and  answer  session  followed. — Henry 
Bush,  editorial  committee  chairman. 

Inspectors  Plan  Sessions 

Three  electrical  inspectors’  meetings 
have  been  scheduled  within  a  week  in 
the  Mountain  region  for  the  w'eek  of 
April  10  so  that  the  major  speakers 
may  appear  on  all  three  programs.  The 
Rocky  Mountain  Chapter,  Interna¬ 
tional  Association  of  Electrical  Inspec¬ 
tors  will  meet  first  in  Denver,  April  10- 
1 1  coincident  with  other  industry  meet¬ 
ings  of  the  Rocky  Mountain  Electrical 
League  and  the  Rocky  Mountain  Chap¬ 
ter  of  Illuminating  Engineering  So¬ 
ciety. 

Next  will  come  the  Utah  Chapter  an¬ 
nual  meeting  at  Salt  Lake  City  on 
April  12.  This  will  be  followed  by  the 
Montana  Chapter  annual  gathering  at 
Great  Falls,  on  April  14-15. 

Victor  Tousley,  lAEI  secretary,  and 
several  other  prominent  speakers  are 
being  scheduled  for  all  three  meetings 
which  will  be  concerned  with  wartime 
inspection  and  materials  difficulties  and 
the  need  for  anticipating  and  prepar¬ 
ing  for  exceptionally  difficult  postwar 
situations  in  respect  to  materials,  codes 
and  training  of  electricians.  Further 
details  will  be  announced  next  issue. 

The  Thermal  Aspects  of  Lighting  was  the 
subject  for  the  Feb.  24  meeting  of  the  San 
Francisco  Bay  Cities  Section,  Illuminating 
Engineering  Society.  The  meeting  was  held 
in  the  Engineering  Bldg.,  I  niversity  of  Cali¬ 
fornia  campus.  Berkeley,  Prof.  L.  M.  K. 
Boelter,  department  of  engineering,  was  in 
charge  and  had  speakers  from  his  depart¬ 
ment.  Demonstration  was  given  of  a  port¬ 
able  radiometer,  portable  heat  meter,  low- 
level  brightness  meter,  spectrophotometer, 
liquid  filters  and  the  shape  factor  integrator. 
The  practical  problems  of  heating  and  venti¬ 
lating  as  affected  by  lighting  systems  was 
discussed  by  Prof.  B.  F.  Raher,  chairman  of 
the  department  of  mechanical  engineering. 
Romaine  W.  Myers,  chairman  of  the  section, 
presided. 
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E.  I.  Wire  Reviewed 


Wires  with  emergency  insulation 
were  thoroughly  reviewed  and  dis¬ 
cussed  at  the  last  meeting  of  South¬ 
ern  California  Chapter,  International 
Association  of  Electrical  Inspectors  in 
Los  Angeles.  But  before  the  meeting 
ended  the  group  passed  a  resolution 
which  indicated  Uiat  emergency  in¬ 
sulated  wire  is  proving  unsatisfactory. 
The  resolution  asks  that,  as  soon  as 
synthetic  rubber  is  available  in  suffi¬ 
cient  quantity  for  insulation  of  build¬ 
ing  wire,  paper  and  other  substitutes 
be  abandoned.  Wording  of  the  resolu¬ 
tion  says: 

“Field  experience  in  the  use  of  wire 
encased  within  this  wartime  insulation 
has  proved  that  it  is  not  a  satisfactory 
substitute  for  rubber  covering  in  that 
it  breaks  down  under  installation  and 
does  not  provide  a  satisfactory  degree 
of  insulating  safetv.  The  resolution  was 
addressed  to  the  War  Production  Board 
through  the  lAEI  executive  committei* 
and  executive  council.  Furthermore, 
the  resolution  recommended  that,  as 
soon  as  word  has  been  received  from 
WPB  that  synthetic  rubber  is  being  re¬ 
leased  for  wire  manufacture,  members 
will  set  a  specific  date  after  which  they 
W’ill  accept  no  installations  containing 
E.I.  wire.  That  date  would  be  such  as 
to  permit  sufficient  time  for  contrac¬ 
tors  and  wholesalers  in  southern  Cali¬ 
fornia  to  dispose  of  existing  stocks  of 
E.I.  wire. 

The  chapter  also  appointed  a  po.st- 
war  committee  to  function  both  as  an 
advisory  committee  to  the  adequate 
wiring  committee  of  the  Pacific  Coast 
Electrical  Assn,  and  likewise  to  study 
questions  relating  to  emergency  sub¬ 
stitutes.  reinspection  after  the  war. 
used  equipment,  surplus  stocks  of 
equipment  placed  on  the  market  and 
effects  on  basic  fundamentals  of  wiring. 

H.  C.  Rice,  manager,  domestic  sales. 
Southern  California  Edison  Co.,  chair¬ 
man  of  the  adequate  wdring  commit¬ 
tee  of  PCEA,  discussed  the  home  plan¬ 
ning  clinics,  the  first  of  which  was  held 
at  Pomona  and  at  which  M.  G.  Riddle, 
chief  building  and  electrical  inspector, 
presented  the  necessity  for  w’iring  regu¬ 
lations.  Fred  Pohl.  field  engineer.  Na¬ 
tional  Electrical  Products  Co.,  dis¬ 
cussed  the  various  emergency  wires 
and  their  uses  according  to  the  interim 
amendment  to  the  code.  1.  E.  Bartlett, 
city  electrician,  Inglewood.  Calif., 
chairman  of  the  chapter,  presided  over 
the  meeting. 


Me 


Utilization  of  manpower  was  the  chief 
topic  at  the  Northwest  war  production  con¬ 
ference  held  in  .Seattle  Feb.  3  at  its  civic 
auditorium.  Amonc  the  topics  covered  was 
Application  of  Electricity  for  Maximum 
Manpower  Utilization,  handled  by  Harry 
Techlenburc.  manager,  plant  facilities.  Boe¬ 
ing  Aircraft  Co. 
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Highlights  of  Anaconda 
messages  to  the  public 


POSTWAR  ELECTRICAL  POSSIBILITIES 


time 


. .  ."America’s  electrical  future  is 
limitless . . .  with  victory,  expand¬ 
ed  use  of  electric  energy  will 
affect  everyone— industrialist, 
dealer,  housewife  —  employment, 
prosperity,  living.” 


BUSINESS  ^ 
WEEK 

. .  ."but  this  fact  is  all  important: 
when  you  plan  your  electrical  fu¬ 
ture,  start  with  uiring.  Adequate 

wiring  will  be  essential  to  full  ' 
,  .  1 

utilization  of  tomorrow’s  electri-  | 
cal  possibilities  .  .  .  and  that  ap¬ 
plies  to  municipality  dr  factory,  I 
business  or  home ...” 


newsweekI 


. .  ."by  all  means,  bring  the  power 
engineer  from  your  local  utility 
and  your  electrical  contractor 
into  your  advance  planning, 
Unu'ired  planning  will  cost  you  a 
lot  more  than  planned  wiring!” 


m 


Anaconda  Wire  &  Cable  Company  is  devoting  its  current  advertising 
to  spreading  public  knowledge  and  appreciation  of  what  the  electrical 
industry  means  to  the  country  and  to  postwar  prosperity. 

Obviously,  adequate  wiring  wdll  be  essential.  The  wider  the  recog¬ 
nition  of  this,  the  better  business  for  everyone . . .  utility',  contractor, 
wholesaler,  manufacturer. 

And  now'  is  the  time  to  lay  the  foundation  for  tomorrow’s  electrical 
needs.  More  and  better  wiring  should  be  a  part  of  every  postwar  plan. 

44221) 

ANACONDA  WIRE  &  CABLE  COMPANY 

25  Broadway,  New  York  4  .  .  .  Sales  Offices  in  Principal  Cities 


a/nd  jCi^  JCimd 
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6f  the  industry. 


ARMY  STEPS  IN  TO  END 
LOS  ANGELES  STRIKE 


Military’  operation  of  the  Lo»> 
Angeles  Department  of  Water  & 
Power  ended  at  noon,  Feb.  29, 
when  Col.  Rufus  W.  Putnam, 
Corps  of  Army  Engineers,  and 
his  staff  officers  relinquished  con¬ 
trol.  Meeting  in  executive  session 
immediately  after,  the  Board  of 
Mater  and  Power  Commissioners 
instructed  General  Manager  II.  A. 
Van  Norman  to  proceed  at  once 
with  *‘an  impartial  and  competent 
survey  of  wage  and  other  employ¬ 
ment  relations  matters"  and  to 
recommend  to  the  board  as  soon 
as  possible  steps  for  bringing 
about  a  settlement  of  the  con¬ 
troversy.  As  this  issue  went  to 
press,  further  action  of  employees 
was  undetermined. 


At  the  request  of  Mayor  Bowron. 
the  Army  on  F'eb.  23  took  over  opera¬ 
tion  ()f  the  Los  Angeles  Department 
of  Water  &  Power,  ending  a  10-day 
strike  of  electrical  workers  which,  com¬ 
bined  with  heavy  wind  and  rain,  had 
blacked  out  125,000  homes  and  indus¬ 
trial  plants,  including  160  small  war 
plants. 

Some  2.500  employees  who  had 
joined  the  AFL-called  strike  voted  to 
return  to  work  immediately  and  no 
troops  were  needed  to  repair  damage 
and  put  back  in  service  the  54  feeders 
affected  by  the  storm,  one  of  the  heav¬ 
iest  in  recent  years.  Essential  service 
had  been  maintained  until  the  storm 
by  a  skeleton  crew. 

The  strike  was  called  by  the  AFL  In¬ 
ternational  Brotherhood  of  Electrical 
Workers  when  the  city  refused  to  meet 
wage  demands,  but  strong  p«>litical  im¬ 
plications  were  seen  in  the  controversy. 

Picketing  strikers  carried  banners 
bearing  such  phrases  as:  ‘“Are  Bowron 
Commi.ssioners  Out  To  Sabotage  Pub¬ 
lic  Ownership  in  Los  Angeles?”  The 
mayor  charged  that  his  political  op¬ 
ponents  in  the  department  of  water 
and  power  may  have  inspired  the 
strike.  Recent  appointment  of  Joseph 
Jensen  to  the  Water  and  Power  Com¬ 
mission  had  been  bitterly  opposed  by  a 
strongly  organized  political  group 
within  the  department. 

Strikers  asked  an  eight  per  cent 
wage  increase,  retroactive  to  last  Sept. 
1,  or  a  flat  SI  5  monthly  increase  for 
all  employees  receiving  up  to  S3.50  a 
month  and  payment  of  prevailing  wage 
scales  to  all  workers  employed  on  an 
hourly  or  daily  basis.  A  S5  a  month 


increase  offered  by  the  department  was 
refused. 

Mayor  Bowron  pointed  out  that  the 
S5  increase  would  have  brought  to  $20 
a  month  the  amount  employees’  sal¬ 
aries  have  been  boosted  during  the 
past  17  months  and  that  the  strikers 
were  already  receiving  a  wage  scale 
higher  than  that  paid  by  private  utili¬ 
ties  for  comparable  work. 

Before  the  Army  moved  in,  the 
Tenth  Regional  War  Labor  Board  had 
issued  a  demand  to  H.  A.  Van  Nor¬ 
man,  manager  of  the  department,  and 
to  union  officials  that  they  arbitrate 
their  dispute.  Bowron  had  declared 
that  the  city  would  not  treat  with  the 
strikers  until  they  had  returned  to  their 
jobs.  Strikers  had  refused  to  go  back 
to  work  until  their  demands  were  met. 

Earlier  offers  of  federal  agencies  to 
aid  with  negotiations  had  been  re¬ 
fused  by  the  city  as  unnecessary.  Strike 
leaders,  however,  had  appealed  to 
President  Roosevelt  to  appoint  a  fed¬ 
eral  referee  in  the  controversy. 

Tucson  Voters  Approve  Take- 
Over  of  Utility  Properties 

Residents  of  'I'licson,  Ariz.,  voted 
Feb.  25  in  favor  of  acquiring  the  prop¬ 
erties  of  the  Tucson  Gas.  Electric 
Light  and  Power  Co.,  but  a  second 
election  will  be  required  in  order  that 
the  voters  may  express  their  senti¬ 
ment  relative  to  a  bond  issue  with 
which  to  finance  purchase  of  the  util¬ 
ity’s  holdings.  Voters  turned  down  a 
proposal  to  acquire  the  properties  last 
Octol)er. 

Two  condemnation  suits  against  the 
utility  are  pending  in  federal  court, 
one  brought  by  the  City  of  Tucson 
and  the  other  by  the  suburb  of  South 
Tucson,  where  voters  recentlv  author¬ 
ized  a  $9,500,000  bond  issue  for  a  take 
over  of  company  properties. 

Also  pending  is  the  SEC  case  to 
determine  the  status  of  the  Federal 
Light  and  Traction  Co.,  parent  com¬ 
pany  of  the  Tucson  utility.  Consolida¬ 
tion  of  Federal’s  holdings  in  Arizona. 
Colorado  and  New'  Mexico  is  being 
considered  by  the  SEC. 

•  Rights  of  shareholders  in  assets  of 
San  Joaquin  Light  &  Power  Corp.  will 
be  determined  in  a  hearing  set  for 
Mar.  15  in  Fresno,  Calif.  The  hearing 
is  a  step  in  the  voluntary  dissolution 
of  the  corporation.  Transfer  of  assets 
to  Pacific  Gas  and  Electric  Co.  has 
been  authorized  by  the  California  State 
Railroad  Commission. 


PUDS  MAKE  BID  FOR 
PUGET  SOUND  HOLDINGS 

With  Bonneville  Administrator  Paul 
J.  Raver  acting  as  its  agent,  a  combine' 
of  16  PUDs  will  offer  $33,000,000  for 
Puget  Sound  Power  &  Light  Co.  dis¬ 
tribution  properties  in  19  western 
Washington  counties,  it  was  announced 
late  last  month  by  A.  G.  Ziebell,  chair¬ 
man  of  the  allied  PUD  negotiating 
committee.  Maj or  generation  and 
transmission  facilities  will  not  be  in¬ 
cluded  in  the  offer,  it  was  stated. 

Although  the  City  of  Seattle  will 
join  with  the  PUDs  in  system- wide 
negotiations  for  the  private  utility’s 
distribution  facilities,  the  price  which 
it  will  offer  for  properties  within  the 
city  has  not  been  set. 

E.  L.  Manson,  of  the  Chicago  engi¬ 
neering  firm  of  Jay  Samuel  Hart  & 
Associates,  made  the  recommendations 
on  which  the  $33,000,000  bid  is  based. 
If  negotiations  are  successful,  the  pur¬ 
chase  w’ill  be  financed  by  revenue 
bonds  issued  by  the  districts. 

Stating  that  the  power  company  had 
received  no  purchase  proposal  from 
any  agency  legally  qualified  and  finan¬ 
cially  able  to  acquire  the  company 
properties.  Frank  McLaughlin,  presi¬ 
dent  of  Puget  Sound,  pointed  out  that 
at  the  present  time  “agitation  and 
political  activity  calling  for  an  upset 
of  the  power  situation  in  a  large  sec¬ 
tion  of  the  state  and  asking  for  the 
elimination  of  a  large  tax-paying  enter¬ 
prise  cannot  do  otherwise  than  invite 
chaos,  promote  disunity  and  hamper 
the  war  effort.” 

“The  company  has  maintained  .  .  . 
that  it  will  give  earnest  consideration 
to  any  fair  proposal  for  the  acquisition 
of  its  electric  properties  as  an  entirety, 
if  presented  by  an  agency  giving  proof 
that  it  has  the  legal  power  to  acquire 
such  properties  and  also  the  ability  to 
finance  such  acquisition,”  he  continued. 

“All  I  know  about  the  present  do¬ 
ings  is  what  I  see  by  the  paj)ers.  But. 
as  1  understand  it.  the  Bonneville  pro¬ 
gram  contemplates  that  agency  acquir¬ 
ing  the  bulk — if  not  all— of  the  com¬ 
pany’s  generation  and  transmission 
facilities. 

“Before  any  valid  proposal  on  such 
basis  could  be  made  .  . .,  it  would  seem 
as  though  it  would  be  necessary  for 
Bonneville  to  obtain  authority  from 
Congress  w'hich  would  enable  it  to  ac¬ 
quire  the  company’s  generation  facili¬ 
ties.  as  the  present  act  and  the  appro¬ 
priations  therewith  do  not  contemplate 
any  such  acquisition.” 
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ELECTROvMASTER  INC. 


A  Few  Representative 
Electromaster  Installations 

1.  Chicago  Bridge  and  Iron  Co. 

2.  St.  Louis  Shipbuilding  and  Steel  Co. 

3.  Savannah  Mochine  &  Foundry  Co. 

4.  Leathern  D.  Smith  Shipbuilding  Co. 

5>  Consolidated  Shipbuilding  Corp. 

6.  Ventnor  Boot  Works,  Inc. 

7.  U.S.S.  West  Virginia  (BB48) 

8.  U.S.S.  California  (BB44) 

9>  Luders  AAorine  Construction  Co. 

10.  Albina  Engine  &  Machine  Works 

11.  Pullman-Standard  Cor  Mfg.  Co. 
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94  News 


I"nLAMENOL  Building 
r  Wire  is  not  a  new  and 
untried  product.  It  was  de¬ 
veloped  before  the  war  and 
has  been  used  in  all  sorts  of 
buildings.  What  is  more, wires 
with  Flamenol  thermo-plastic  in¬ 
sulation  have  been  used  for  a 
much  longer  time  —  switchboard 
wire,  wire  for  signal  circuits,  ma¬ 
chine  tools,  etc.  It.  is  approved  by 
the  Underwriters’. 

Flamenol  Building  Wire  is  avail¬ 
able  now'  in  sizes  14  to  1,000,000 
CM.  (Resins  are  permitted  for 
electrical  conductor  insulation 
w  herever  copper  is  allocated.)  Use 
this  wire  for  the  war-purpose  jobs 
you  are  handling.  It  is  easy  to  use 
and  w'ill  give  long  service. 

For  further  information  see  the 
nearest  G-E  Merchandise  Distribu¬ 
tor  or  write  to  Section  W -341-18, 
Appliance  and  Merchandise  De¬ 
partment,  General  Elearic  Co., 
Bridgeport,  Conn. 

♦Reg.  U.S.  Pat.  Off. 


Look  at  the  Features 

1.  Small  in  diameter  —  Saves 
space. 

2.  Superaging — Long  life,  no 
oxidation 

3.  Easy  pulling  —  Hard, 
sm(K)th  finish 

4.  Heat  resistant  —  Rated  60 
deg.  C 

5.  Free  stripping  —  Speeds 
splicing  and  soldering 

6.  High  dielectric  strength — 
720  volts  per  mil,  test  re¬ 
sult 

7.  Flame  proof  —  Will  not 
support  combustion 

8.  Insulation  —  Tensile 
strength  of  2000  lb.  per 
sq.  in.,  test  result 

9.  Alany  colors — Same  range 
as  Type  R  wires 

10.  Oilproof  —  Unaffected  by 
oils,  water,  acids,  alkalies 

11.  Attractive  —  Retain  fine 
appearance 

1 2.  Self-protecting — No  braid 
necessary 
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ARIZONA  RATIFIES 
COLORADO  COMPACT 


Ending  a  22-year  controversy.  Gov- 
ernor  Sidney  P.  Osborn  of  Arizona  on 
Feb.  24  signed  the  Colorado  Compact, 
alloting  the  waters  of  the  Colorado 
River  and  its  tributaries  to  the  seven 
basin  states. 

His  action  followed  announcement 
on  Feb.  10  by  Interior  Secretary  Har¬ 
old  L.  Ickes  that  he  had  signed  a  con¬ 
tract  on  behalf  of  the  federal  govern¬ 
ment,  agreeing  to  deliver  to  Arizona 
the  snecified  amount  of  water  from  the 
Boulder  Dam  reservoir,  and  formal 
ratification  by  the  Arizona  State  Legis¬ 
lature  on  Feb.  16. 

The  contract  grants  Arizona  2,800,- 
000  acre-ft.  of  water  annually  from 
storage  in  Lake  Mead,  Boulder  Dam 
reservoir,  provided  it  is  available  un¬ 
der  the  terms  of  the  Colorado  River 
Compact  and  the  Boulder  Canyon  Proj¬ 
ect  Act.  It  also  allots  to  the  state  half 
of  any  surplus  unapportioned  by  the 
compact. 

With  California  dissenting,  the  Com¬ 
mittee  of  Fourteen,  composed  of  two 
representatives  of  each  of  the  seven 
Colorado  River  states,  approved  the 
contract.  California  objected  on  the 
grounds  that  the  quantity  of  water 
specified  cannot  be  delivered  to  Ari¬ 
zona  by  the  USBR  without  invading 
the  water  supplies  rightfully  belong¬ 
ing  to  herself  and  other  basin  states. 

Under  the  Colorado  Compact,  which 
Arizona  hitherto  has  refused  to  sign, 
the  waters  of  the  river  were  appor¬ 
tioned  between  the  states  of  the  upp<'r 
and  lower  basins,  each  group  being 
granted  T.-SOO-GOO  acre-ft.  of  water  an¬ 
nually.  In  addition  the  lower  basin 
was  given  the  right  to  increase  its  use 
by  1.000.000  acre-ft.  per  year.  The 
Boulder  Canyon  Project  Act,  passed 
by  Congress  in  1928,  carried  the  pro¬ 
vision  that  it  should  not  become  ef¬ 
fective  until  California  agreed  to  limit 
its  use  to  4.400,000  acre-ft.  of  the 
water  apportioned  by  the  Compact, 
nlus  one-half  of  the  surplus  water.  The 
California  legislature  passed  such  an 
agreement  in  1929. 


•  Pacific  Ga.s  And  Electric  Co 
petition  for  a  rehearing  on  a  decision 
upholding  an  SEC  ruling  that  the  com¬ 
pany  is  a  subsidiary  of  North  Amer¬ 
ican  Co.  was  denied  last  month  by  the 
Ninth  Circuit  Court  of  Appeals.  The 
decision  on  Nov.  18.  1943  was  by  an 
equally  divided  court. 


•  Investigation  of  the  California 
Electric  Power  Co.’s  rates,  charges, 
and  rules  will  be  conducted  by  the 
Californa  Railroad  Commission  upon 
its  own  motion.  No  date  has  been  an¬ 
nounced  for  the  hearing. 


Arcing  is  eliminated  at  the  contact  tips  of 
SYNCRO-BREAtC  contactors  by  separately  energizing 
the  magnet  "shading  coil"  from  a  transformer 
and  rheostat  circuit.  Correct  rheostat  adjustment 
causes  the  contacts  to  part  as  the  alternating 
current  wave  approaches  zero.  Thus,  the  contactor 
interrupts  zero  current  and  no  arc  is  drawn. 

Elimination  of  arc  heat  at  contacts  increases 
allowable  ratings  and  contact  tip  deterioration  is 
reduced  substantially.  Rheostat  adjustment  is  not 
critical  and  synchronization  remains  stable  over 
long  periods  of  usage. 

Among  the  important  mechanical  design  fea¬ 


tures  which  assure  long,  trouble-free  service  are: 
Hardened,  knife-edge  bearings  for  long  life  with¬ 
out  lubrication.  Solid  contact  supports  to  conduct 
away  heat  and  relieve  contact  studs  from  impact 
strain.  Low  inertia  moving  parts  and  short  contact 
gap,  permitting  consistent  high-sp>eed  operation. 


FOR  FULLY  AUTOMATIC  CONTROL  OF  RESISTANCE  WELDING  MACHINES 

Use  SalsoMt  Weld  or  Sequence  Timers  with  SYNCRO-BREAK  Conta^ors  or  HtGH’SPEED  Contactor 


Available  In  1 8  NEMA 
standard  types  with  sep¬ 
arate  pneumatic  timing 
relays  for  each  step  of 
the  welding  cycle.  All 
electrically  energized 
parts  are  placed  behind 
a  protective  panel.  Cali¬ 
brated  timer  dials  are 
adjusted  from  the  front. 


Notice  attractive  new 
flat-door  cabinet  con¬ 
struction  which  harmo¬ 
nizes  with  Safront  timers. 
This  design  allows  more 
interior  wiring  space 
without  increasing  over¬ 
all  outside  dimensions. 
Syncro-Brealc  contactors 
are  single  pole  only. 


Available  in  either  single 
or  double  pole,  employ¬ 
ing  the  same  contactor 
construction  as  the 
Syncro-Brealc.  High- 
Speed  contactors  without 
the  synchronizing  circuits 
are  applied  where  op¬ 
eration  is  less  frequent 
and  loads  are  lighter. 


ELECTRICAL  EQUIPMENT 


KOLLSMAN  AIRCRAFT  INSTRUMENTS 


•  DETROIT  II  •  MILWAUKEE  2 
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Your  electric  company  is  interested  in  postwar  loads  from 
industry,  from  the  mining  field,  from  building  construction  and 
highway  lighting  and  you  will  want  to  know  that  Roebling  is 
helping  to  pave  the  way  for  you. 

Advertising  of  Roebling  Electrical  Wires  and  Cables  for  1944 
in  all  of  these  fields  is  dedicated  to  electrical  modernization.  It 
is  telling  industry  what  electricity  can  do  in  cutting  postwar 
costs  with  better  lighting,  air  conditioning,  electricad  and  elec* 
tronic  control.  Reminding  the  mining  and  construction  fields 
that  electrical  modernization  can  bring  them  benefits  too. 


.  /'Your  Local  Lighting  Company's  Engineer" 

All  of  this  advertising  refers  its  readers  directly  to  the  engi* 
neers  of  their  local  electric  companies,  for  help  in  planning  for 
fullest  postwar  use  of  electricity.  We  hope  that  it  may  help, 
when  the  day  comes  that  load-building  becomes  a  problem  again. 


Electrical  Wire  and  Cable  Divitron 
JOHN  A.  ROEBLING  S  SONS  COMPANY  OF  CALIFORNIA 

S«ii  Ft<ncilco  •  Loi  Anjtics  •  Sc«tllt  •  Portl«nd 


ROEBLING 


WIRE  ROPE  AND  STRAND  •  FIHINGS  •  SUSPENSION  BRIDGES  AND  CABLES 
HIGH  AND  LOW  CARBON  ACID  AND  BASIC  OPEN  HEARTH  STEELS  *  ROUND 
AND  SHAPED  WIRE  •  ELECTRICAL  WIRES  AND  CABLES  •  COLD  ROLLED  STRIP 
WIRE  CLOTH  AND  NEHING  •  AIRCORD,  SWAGED  TERMINALS  AND  ASSEMBLIES 
AERIAL  WIRE  ROPE  SYSTEMS 
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Disposal  of  Govef^nment  Inventories 

- - ^ -  -  - 


How  to  dispose  of  government  surpluses  when  the 
war  ends  need  not  be  an  insuperable  problem  —  if  we 
face  it  promptly  and  intelligently.  But  if  we  do  not. 
peacetime  markets  may  be  disrupted,  government  funds 
wasted,  production  discouraged,  and  reconversion  of  the 
whole  economy  to  peace  seriously  hampered. 

Wdiat  we  need  most  in  order  to  attack  the  problem 
is  estimates  of  how  much  surplus  there  will  be,  in  what 
hpes  of  goods,  and  where. 

At  the  war’s  end,  government  im  entor}-  of  war  goods 
is  likely  to  total  around  60  billion  dollars.  Most  of  this 
will  consist  of  aircraft,  ships,  and  other  ordnance.  Only 
some  1  5  billion  dollars  or  less  will  be  in  food,  clothing, 
trucks,  tools,  chemicals,  medical  supplies,  transportation, 
engineering  and  communication  equipment,  and  other 
goods  for  which  there  is  a  ci\  ilian  market. 

In  addition,  war  contractors  will  have  about  10  billion 
dollars  of  inventories,  the  bulk  in  specialized  raw  mate¬ 
rials,  goods  in  process,  and  finished  products.  Only  about 
one-fifth  of  the  total,  or  some  2  billion  dollars,  will  be 
marketable  or  usable  for  cixilian  purposes.  While  the 
government  takes  o\er  the  usable  inventor}’,  the  ex¬ 
war-contractors  will  have  to  build  up  their  stocks  for 
peacetime  production,  so  that  on  balance,  they  will 
not  be  disposing  of  usable  inventories  in  large  ^olume. 

Not  even  all  of  the  usable  war-end  inventory  will  be 
“surplus”  for  sale  to  ci\ilians  in  competition  with  new 
production.  Some  of  it  will  be  needed  by  the  sizable 
peacetime  Army  and  Navy  we  are  likely  to  maintain, 
and  such  additional  items  as  can  be  stored  without  seri¬ 
ous  deterioration  or  obsolescence  will  be  held  against 
possible  future  war  emergencies.  Some  of  it  will  be 
disposed  of  abroad.  And  up  to  half  of  it  will  be  abroad 
and  may  be  sold  there  or  used  for  relief. 

After  allowing  for  these  factors,  the  war  supplies  to 
be  disposed  of  in  our  own  markets  probably  will  be  less 
than  10  billion  dollars  (cost  basis).  While  the  total 
is  not  overwhelming  — the  equivalent  of  two  months’ 
retail  sales  — in  certain  lines  the  surplus  will  be  several 
years’,  instead  of  a  few  months’,  normal  supply.  In 
particular,  the  volume  of  scrap  metals  a\ailablc  from 


otherwise  unusable  munitions  will  present  a  problem. 

A  great  deal  can  be  done  now  to  reduce  the  size  of 
the  postwar  surpluses  by  achie\  ing  a  better  balance  be¬ 
tween  militar}’  needs  and  supplies  and  a\oiding  exces¬ 
sive  inventories  of  particular  raw  materials  or  finished 
goods,  d'his  work  needs  to  be  pressed,  not  only  to  sim- 
plif}’  our  transition  to  peace  but  also  to  prevent  wasting 
productive  energies  during  the  war.  Furthermore,  when 
the  war  ends  on  one  front,  inventories  of  war  materiel 
should  be  worked  down  to  the  reduced  scale  of  remain¬ 
ing  militar}’  activity. 

W'e  cannot  develop  programs  of  action  until  we  know 
approximately  how  much  of  each  t}pe  of  item  is  to  be 
sold,  and  vvhere  and  when  it  will  be  available.  W  ide 
margins  of  error  are  inevitable  as  long  as  large-scale  pro¬ 
curement  and  large-scale  consumption  are  still  taking 
place;  yet  such  information  is  essential  and  must  be  de¬ 
veloped.  Indeed,  improved  inventorv  records  and  esti¬ 
mates  are  badly  needed  for  the  conduct  of  the  war  as 
well  as  for  managing  the  surpluses  after  hostilities  cease. 

In  decisions  on  the  disposal  of  war-goods  inventories, 
the.  public  interest  must  be  the  prime  consideration. 
Proposals  that  none  of  these  goods  should  be  sold  do¬ 
mestically  because  of  competition  with  new  production 
obviously  arc  untenable.  Everv  thing  that  is  not  needed 
by  the  Armed  Services  or  for  other  special  purposes 
should  be  disposed  of  ultimately.  I’he  real  problem  is 
not  whether  surpluses  should  be  sold,  but  rather  to 
whom,  at  what  price,  and  at  what  time  the  sale  should 
be  effected. 

In  the  distribution  of  such  large  quantities  of  goods, 
we  believe  that  established  trade  channels  should  be 
used  wherev  er  possible.  Otherwise,  we  shall  witness  wide¬ 
spread  speculation  in  war  goods  and  the  mushroom 
growth  of  inefficient  and  disruptive  fly-bv-night  distrib¬ 
utors.  This  will  benefit  onlv  a  few  speculators  and  will 
discourage  legitimate  producers  and  distributors  from 
making  their  normal  commitments. 

All  war  contractors  should  have  the  privilege  of  re¬ 
taining  those  inventories  for  which  thev  arc  willing  to 
pay  actual  cost  or  a  fair  price  negotiated  with  the  gov- 


ernmcnt  procurement  agency.  The  balance  of  the  in¬ 
ventories  in  the  hands  of  war  producers  should  be 
assembled  by  the  go\  ernment  and  sold  in  an  organized 
manner.  It  is  of  great  importance  that  the  plants  be 
cleared  of  these  inventories  at  once  so  that  the  process 
of  conversion  to  peacetime  operation  ean  proceed  with¬ 
out  further  delay.  To  aecomplish  this,  preparations  must 
be  made  before  the  end  of  the  war  for  speedy  deter¬ 
mination  of  the  inventories  to  be  moved  and  for  a  huge 
volume  of  storage  spaee  to  aeeommodate  them. 

The  price  which  can  be  realized  and  the  timing  of 
sale  are  closely  related.  Certainly  the  best  prices  will 
not  be  secured  if  the  go\  ernment  attempts  to  dispose  of 
large  supplies  of  material  and  products  suddenly  without 
regard  to  market  conditions.  Most  businessmen  rightly 
favor  an  early  transfer  of  surplus  inventories  from  gov¬ 
ernment  to  prixate  ownership.  But,  they  also  realize 
that  if  all  the  surpluses  are  dumped  indiscriminately  as 
they  become  axailable,  many  markets  xvill  be  badly  de¬ 
pressed,  and  the  resulting  loxv  prices  xvill  bring  loxver 
production.  If  this  depression  effect  becomes  general, 
as  it  easily  can,  it  xvill  be  costly  to  the  nation  in  terms 
of  jobs,  ineome,  and  goods. 

In  industries  in  which  production  is  inadequate  to 
meet  postxxar  demands,  an  immediate  sale  of  govern¬ 
ment  inventories  ean  prex  ent  inflated  prices  and  preserve 
balanced  market  eonditions.  In  cases  in  which  the  sur¬ 
pluses  are  large  in  relation  to  annual  production,  the 
disposition  can  be  scheduled  over  a  period  of  years. 
Generally,  hoxvex  er,  it  xvill  be  best  to  elear  the  surpluses 
as  quiekly  as  orderly  sale  can  be  aeeomplished  rather 
than  to  leave  them  as  a  eontinuing  threat  overhanging 
the  market.  Most  industries  can,  and  should,  take  the 
disposal  process  in  their  stride  xvithout  special  dispensa¬ 
tions  from  the  government.  In  this  connection,  it  should 
be  noted  that  the  tax  prox  isions  for  carry-back  of  losses 
and  excess  profit  credits  after  the  war  greatly  increase 
the  f>ossibilities  for  speedy  disposal  of  surpluses  without 
serious  injury  to  produeers. 

There  xxill  be  some  industries,  hoxxever,  in  whieh  the 
poshxar  surplus  is  so  large  that  it  would  praetieally 
saturate  the  market  for  years  to  come.  The  problem  of 
these  industries  is  further  complicated  by  their  wartime 
expansion  of  capacitx'  many  fold  in  excess  of  peacetime 
requirements.  These  lines  of  production  are,  moreover, 
crucial  for  our  national  defense.  Aircraft  and  shipbuild¬ 


ing  are  cases  in  point.  Each  of  these  situations  calls  for 
careful  study  and  discussion  by  all  concerned  to  devise 
means  to  keep  alive  the  nccessarx'  production  organiza¬ 
tions,  the  research  effort,  and  the  spirit  of  enterprise. 
Insofar  as  possible,  the  individual  manufacturers  should 
work  out  their  own  salvation  in  the  conversion  to  peace¬ 
time  markets.  They  can  do  this  by  taking  on  new  lines, 
by  increasing  their  production  efficiency,  and  by  de¬ 
veloping  technical  improvements  which  make  the  ex¬ 
isting  inx  entories  obsolete.  But  they  still  will  need  some 
kind  of  government  protection  or  assistance  while  the 
huge  surpluses  are  being  worked  off.  It  is  most  im¬ 
portant,  hoxvever,  that  such  protection  or  subsidy  be 
limited  to  a  period  of  three  to  five  years.  It  must  not 
become  permanent  unless  it  is  really  essential  for  our 
national  securitx'. 

The  disposal  of  surplus  inxentories  is  part  of  the 
xvhole  process  of  demobilization  of  the  war  effort  and 
conversion  to  peace.  If  this  process  is  to  be  accomplished 
xvith  minimum  dislocation  and  injury  to  our  economy, 
it  xvill  haxe  to  be  directed  by  a  central  agency  which 
has  developed  adequate  information  scrxicc  and  is  in 
position  to  coordinate  the  policies  of  the  Armed  Serv¬ 
ices  and  the  other  interested  executive  branches  of  the 
goxernment.  This  agency  should  draw  freely  on  the 
knowledge  of  businessmen  in  the  specialized  problems 
of  marketing  surpluses  in  each  industr\\  It  should  for¬ 
mulate  definite  programs  of  inventory  disposal  for  all 
industries  in  which  the  problem  is  acute;  and  it  should 
make  these  programs  public  as  soon  as  possible,  so  that  | 
business  can  plan  for  the  future  with  confidence.  In  large 
measure,  the  success  xvith  xvhich  we  make  the  economic 
transition  to  peace  w’ill  depend  on  the  qualitx^  of  gox- 
ernment  administration  in  the  process  of  industrial  de- 
mobiliz.ation.  We  shall  need  better  organization  for  the 
transition  to  peace  than  we  had  in  mobilization  for  xvar 
if  we  are  to  axoid  needless  unemployment,  loss  of  pro¬ 
duction,  and  frustration  of  business  enterprise. 


President,  McGraw-IIill  Publishing  Company,  Inc. 
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New  Enlarged  Dealer  Program  for  1944 

To  help  dealers  build  good  will  with  future  prospects;  maintain 
their  Frigidaire  identity;  and  keep  essential  equipment  in  operation 


30  MINUTE 
SOUND  MOVIE 
FOR  GROUP 
USE 


NEW  FROZEN 
FOOD  PACKAGING 
KIT  AND  HELPFUL 
INSTRUCTIONS 


NEW  "HOW  TO 
DO  IT"  ADS  IN 
WOMEN’S 
MAGAZINES 


NEW 

"DEPENDABILITY" 
ADS  IN  NATIONAL 
WEEKLIES 


NEW  BOOKLETS 


SERVICING 


DEALERS 


Tmmin 

a 

i 

^  j 

NEVY  ADVERTISING  i$  add  ressed  to 
millions  of  postwar  prospects  for  electric  re¬ 
frigerators,  ranges,  water  heaters,  commercial 
refrigeration  and  air  conditioning  equipment. 

Continuing  last  year’s  successful  campaign, 
a  new  series  of  "down-to-earth”  Frigidaire 
messages  in  women’s  magazines,  newspaper 
supplements,  key  city  newspapers,  farm  and 
small  town  publications  will  offer  refrigerator 
users  timely,  practical  help  with  wartime  food 
and  refrigeration  problems. 

Additional  advertising  in  a  long  list  of 
national  weeklies  and  business  papers 
will  stress  the  dependability  of  Frigidaire 
products;  and  register  with  readers  that 
the  name  "Frigidaire”  on  a  refrigerator, 
range,  or  on  any  equipment  is  a  depend¬ 
able  guarantee  of  user  satisfaction. 

NEW  AID  will  be  offered  home  econo¬ 
mists,  teachers  and  group  leaders  in  their 
own  publications.  These  aids  include 
specialized  information  on  timely  refrig¬ 
eration  subjects;  helpful,  informative 
booklets;  and  the  popular  sound  movie 
"How  to  Get  the  Most  Out  of  Your 
Refrigerator” 

2  NEW  FREE  BOOKLETS  will  be 

provided  for  Frigidaire  dealers  to  help 
them  maintain  contacts  with  Frigidaire  — 


users  and  to  capitalize  on  national  adver¬ 
tising  ! 

One  is  a  companion  booklet  to  Wartime 
Suggestions,  6V4  million  copies  of  which  were 
distributed  in  1943 — 5’-»  million  by  Frigidaire 
Dealers  !  It  will  be  larger,  more  colorful;  will 
contain  new,  more  detailed  information  on 
refrigerator  care  and  use.  Another  new  book¬ 
let  will  help  users  of  commercial  and  air 
conditioning  equipment  solve  their  wartime 
care  and  maintenance  problems. 

NEW  WRAPPING  MATERIALS  will  help 
the  Frigidaire  Dealer  identify  himself  with  the 
important  Home  Freezer  business.  A  new. 

Fur  Exi'etiencf 

pp  FRIGIDAIRE 

m  U'ar  Production  Division  of 

GENERAL  MOTORS 

DAYTON  1,  OHIO  •  IE  ASIDE,  ONTARIO 
P«oc*fm«  buiUari  of 

ELECTRIC  REFRIGERATORS  •  RANGES  •  WATER  HEATERS 
HOME  FREEZERS  •  ICE  CREAM  CABINETS 
COMMERCIAL  REFRIGERATION  •  AIR  CONDITIONERS 
BEVERAGE,  MILK,  AND  WATER  COOLERS 


unique  Frozen  Food  Packaging  kit,  distributed 
through  Dealers,  will  provide  an  important 
service  to  Frigidaire  Home  Freezer  users.  It 
includes  quantities  of  approved  wrapping 
materials;  complete  packaging  instructions; 
and  a  helpful  Inventory  Record  Book.  These 
materials  supplement  the  recently  released 
Home  Freezer  booklet  that  gives  Frigidaire 
users  complete  instructions  on  the  prepara¬ 
tion,  wrapping  and  storage  of  foods  for 
home  freezing. 

NEW  AID  FOR  SERVICE  DEALERS  ,, 

the  purpose  of  a  comprehensive  Frigidaire 
plan  based  on  greatly  expanded  factory  facil¬ 
ities  for  parts  manufacture  and  parts  dis¬ 
tribution;  help  with  vital  manpower  prob¬ 
lems.  Training  materials  for  beginners 
and  veterans  are  unique,  practical.  A  new 
"preventive  service”  program  helps  make 
fullest  use  of  available  manpower. 

BUILDING  FOR  THE  FUTURE,  png,. 

daire  is  now  developing  a  backlog  ot 
sales  opportunities  for  a//  Frigidaire 
products  that  will  benefit  every  Frigidaire 
Dealer  when  Victory  is  won. 

Litton  to  GENERAL  MOTORS  SYMPHONY 
OF  THE  AIR,  Bvory  Sunday  Aftornoon, 
NSC  Network 
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state’s  rights.  We  have  a  state  regula¬ 
tory  body  adequately  financed  and 
able  to  employ  such  expert  advice  and 
assistance  as  it  needs.  If  state  govern¬ 
ment  is  to  be  maintained,  these  en¬ 
croachments  by  federal  bureaus  should 
be  resisted. 

“The  intervention  comes  at  a  late 
hour.  The  case  has  been  pending  be¬ 
fore  the  state  commission  since  Aug. 
1942,  almost  a  year  and  a  half.  The 
appeal  from  the  commission’s  decision 
was  taken  to  the  supreme  court  last 
October,  brief  of  the  company  was 
filed  early  in  December  and  the  brief 
of  the  commission,  under  the  last  ex¬ 
tension  granted  by  the  court,  is  due 
Feb.  15. 

“The  outcome  of  this  case  is  of 
great  importance  to  the  company  and 
its  preferred  stockholders.  Any  delay 
occasioned  by  this  late  attempted  inter¬ 
vention  mav  be  of  serious  effect.” 


OPA  ENTERS  LONG-PENDING 
UTAH  RATE  CONTROVERSY 


“To  get  the 

RIGHT  lug 

at  every  point 


OPA  last  month  entered  the  con¬ 
troversy  surrounding  the  Utah  Power 
&  Light  Co.  rate  case,  when  it  asked 
and  received  state  supreme  court  per¬ 
mission  to  intervene  as  amicus  curiae. 
OPA  brief  was  to  be  filed  on  Feb.  15, 
date  on  which  the  public  service  com¬ 
mission  was  to  submit  its  brief  on  the 
utility’s  appeal  from  the  $1,500,000 
annual  rate  cut  ordered  last  September. 

The  federal  agency  gave  as  its  rea¬ 
son  far  upholding  the  commission 
order  its  relation  to  the  nation-wide 
price  stabilization  program,  stating 
that  reversal  would  impair  OPA  ef¬ 
forts  to  secuie  utility  rate  reductions. 
Desire  of  the  agency  to  get  its  posi¬ 
tion  before  the  court  in  a  brief  rather 
than  to  become  a  party  to  the  suit  by 
intervention  was  expressed  by  A.  M. 
Ferro,  OPA  attorney. 

The  commission,  through  its  attor¬ 
ney,  Clinton  D.  Vernon,  said  that  it 
did  not  oppose  the  right  of  OPA  to 
file  a  brief,  but  reserved  the  ri  ght  to 
contest  any  position  taken  by  OPA 
which  might  l)e  inconsistent  or  based 
on  a  misinterpretation  of  the  rate  re¬ 
duction  order. 

Replying  to  a  statement  by  Paul  H. 
Ray,  Utah  Power  &  Light  Co.  attorney, 
that  the  company  is  anxious  that  the 
case  not  be  delayed  and  would  object 
to  extraneous  matters  being  brought 
into  the  case  at  this  time  by  OPA. 
Chief  Justice  James  H.  Wolfe  said  that 
the  court  also  desired  to  expedite  the 
case  and  would  consider  only  argu¬ 
ment  as  to  why  the  position  of  the 
commission  should  be  sustained.  He 
stated  that  he  hoped  the  case  could  be 
heard  during  the  Alarch  term. 

In  a  statement  criticizing  the  OPA 
action,  George  M.  Gadsby.  utility 
president,  pointed  out  that  electricity 
is  one  of  the  few  things  sold  at  pre¬ 
war  prices  without  rationing  and  with¬ 
out  change  or  deterioration  in  quality 
of  service  and  that  one  of  the  result® 
of  the  reduction  would  be  to  deprive 
the  federal  government  of  more  than 
$1,500.0(X)  per  year  in  taxes  and  to 
dissipate  it  mostly  in  small  individual 
reductions  which  are  added  to  current 
s|>ending  power,  thereby  directly  pro¬ 
moting  inflation. 

“We  can  see  in  this  attempted  ac¬ 
tion  on  the  part  of  OPA  the  increasing 
desire  of  federal  bureaucracy  to  en¬ 
croach  unon  state  functions.”  Gadsbv 
stated.  “If  the  federal  bureaucracy  is 
able  to  take  over  and  interfere  with  the 
functions  of  state  regulatory  bodies, 
experience  should  teach  that  any  con¬ 
trol  it  grasps  or  authority  it  succeeds 
in  obtaining  will  not  be  relinquished 
later,  but  the  price  naid  will  be  a  per¬ 
manent  surrender  of  one  more  of  the 


—  select  your  terminals 
from  the  COMPLETE  line" 

Look  in  the  Penn-Union  Catalog 
—all  of  the  good  types:  Solderless 
lugs  to  grip  the  conductor  by  Bolt, 
Screw,  Post-and-Nut,  or  Multi- 
Slit  Tapered  Sleeve  . .  .  Soldering 
lugs.  Cast  and  Stamped,  in  wide 
variety  .  .  .  Here  are  just  a  few: 


New  Developments  in 
Portland  Rate  Case 


Portland  General  Electric  Co.’s  peti¬ 
tion  for  an  injunction  against  the  re¬ 
cent  rate  reduction  order  of  Public 
Utilities  Commissioner  George  H. 
Flagg  was  heard  in  the  Marion  County 
fOre.)  circuit  court  on  Feb.  10. 

To  charges  that  his  emergency  order 
w'as  issued  without  formal  hearing  or 
notice  to  the  company,  Flagg  replied 
that  the  order  was  preceded  by  a  long 
series  of  negotiations  with  PGE  offi¬ 
cials  and  an  agreement  was  almost 
reached  when  negotiations  broke  down. 
He  did  not  believe  a  hearing  was  re¬ 
quired  in  the  situation  that  existed,  he 
stated. 

PGE  attorneys  and  Rex  Kimmel. 
appearing  for  the  attorney  general, 
were  ordered  by  the  court  to  file  briefs 
bv  March  21.  Ralph  King,  of  the  PEP 
Independent  Trustees,  will  be  per¬ 
mitted  to  enter  a  brief  as  a  friend  of 
of  the  court,  it  was  ruled. 


You  will  also  find  the  most  com¬ 
plete  line  of  Cable  Taps,  Tee 
Connectors  .  .  .  Straight,  Parallel, 
Elbow  and  Cross  Connectors  .  .  . 
Bus  Supports,  Clamps,  Spacers 
.  .  .  Grounding  Clamps,  ^rvice 
Connectors. 


F.  M.  NICHOLAS  CO. 

1123  Harrison  St.,  San  Francisco 

KENNETH  ANDERSON  CO. 

334  East  4th  St.,  Los  Angalas 

NORTHWESTERN  AGENCIES 

2411  First  Ava.,  Saattla,  Washington 
Pann-Unlon  Elactric  Corp.,  Erla,  Pa. 


Rate  Reductions  Bring 
Savings  At  Seattle 


Install  large  banks 
of  capacitors 


4U7-11>67UU 


How  to  Supply 


BULK  KILOVAR 


REQUIREMENTS 


With  an  Eyo  to  the  Future 
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GENERAL  B  ELECTRIC 


PYRANOL 

CAPACITORS 


♦Reg.  U.  S.  Pat.  Off. 

Evtry  w»»k  192,000  G-E  employees  purchase  more  than  o  million  dollars'  worth  of  WAR  BONDS 


SUPPLYING  KILOV  ARS  at  a  lisht-mclals  plant 
in  the  West — Pyranol  capacitor  equipments  total- 
ins  85,S00  kva.  Inset  is  a  typical  85SO-kva 
equipment,  opened  at  the  side  to  show  15-kv« 
capacitor  units  and  fuses. 


capacitor  equipments  (for  either 
outdoor  or  indoor  installation)  are 
ideal  for  this  purpose. 

Ask  your  G-E  representative  to 
estimate  the  benefits  of  large 
Pyranol  capacitor  banks  on  your 
system,  or  write  for  GEA-2746B. 
General  Electric,  Schenectady ,  N.  Y. 


IN  THE  past  two  years  a  quarter 
of  a  million  kva  of  large  banks 
of  Pyranol*  capacitors  have  been 
installed  near  the  load  to  meet 
wartime  demands  for  large  blocks 
of  reactive  kva.  Why  near  the  load? 
Because  it  has  been  found  that, 
when  the  reactive  requirement  is 
supplied  by  distant  generators,  it 
is  not  uncommon  for  approximately 
one-third  of  the  kilovars  to  be 
consumed  in  transit  by  the  I-X 
required  by  the  conductors  and 
transformers — not  to  mention  the 
r*R  losses  caused  at  the  same 
time. 

Capacitors  are  an  ideal  reactive 


source  for  several  reasons.  Their 
ready  availability  means  that  they 
can  be  obtained  and  installed  in  a 
matter  of  weeks.  Their  installed 
cost  is  well  under  $10  per  kva. 
Relatively  little  critical  material 
is  needed  in  their  manufacture  as 
well  as  in  their  installation,  com¬ 
pared  with  that  required  for  ad¬ 
ditional  circuit  facilities. 

A  fact  that  adds  immeasurably 
to  the  useful  life  of  your  invest¬ 
ment  is  that,  if  future  changes  in 
system  or  load  eliminate  the  need 
for  the  large  bank,  the  capacitor 
units  can  be  used  later  in  smaller 
groups.  G-E  rack-type  Pyranol 
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LINE  MATERIAL  CO. 


MILWAUKEE,  WIS. 


SUPREME  COURT  SUSTAINS 
FPC  IN  ACCOUNTING  CASE 

By  unanimous  decision,  the  United 
States  Supreme  Court  in  February  up¬ 
held  FPC  in  its  order  of  April  1942 
directing  Northwestern  Electric  Co.  to 
amortize  a  $3,500,000  common  stock 
“write-up”  and  prescribing  procedure 
for  so  doing.  This  was  the  first  such 
ruling  by  the  high  court. 

Disposition  of  the  write-up  under 
the  commission  order  was  by  applica¬ 
tion  of  net  income  after  preferred  divi¬ 
dends.  In  appealing  to  the  supreme 
court.  Northwestern  and  its  parent, 
American  Power  &  Light  Co.,  pleaded 
that  the  order  was  invalid  because  it 
exceeded  the  commission’s  statutory 
authority  and  was  in  violation  of  the 
“due  process”  and  “states  rights” 
amendments  to  the  Constitution. 

Following  its  original  order  in  De¬ 
cember  1940,  the  commission  granted 
a  rehearing  on  the  disposition  clause 
only,  hut  the  company  declined  to  of¬ 
fer  alternative  suggestions  for  removal 
of  the  write-up.  While  the  disposition 
was  under  review,  the  Ninth  Circuit 
Court  upheld  the  order  without  ruling 
on  disposition.  The  company  later 
sought  further  review  by  the  circuit 
court  and.  when  that  was  denied,  the 
case  went  to  the  high  court  on  a  writ 
of  certiorari. 

In  upholding  FPC,  the  high  court 
declared  that  the  commission’s  power 
to  prescribe  a  uniform  svstem  of  ac¬ 
counting  and  to  require  the  company 
to  keep  accounts  accordingly  was  not 
open  to  doubt.  “The  only  inquiries 
now  open,”  the  decision  said  in  part, 
“are  whether  the  order  as  to  the  dis¬ 
position  of  the  $3, .500.000  item  .  .  . 
goes  beyond  the  commission’s  statu¬ 
tory  mandate  or  constitutional  limita¬ 
tions.  We  hold  that  it  does  neither. 
.  .  .  Although  the  commission’s  pre- 
scril>ed  method  of  eliminating  the 
write-up  may  not  accord  with  the  best 
accounting  practice,  it  is  sustained  bv 
expert  evidence.  It  is  not  for  us  to  de¬ 
termine  wbat  is  better  practice  so 
long  as  the  commission  has  not 
plainly  adopted  an  obviously  arbitrary 
plan  .  .  .” 

Holding  that  the  Constitutional  ob¬ 
jections  were  without  merit,  the  de¬ 
cision  stated:  “That  the  commission’s 
action  prevents  the  company  from  re¬ 
dressing  the  deficiency  of  paid-in  capi¬ 
tal  by  entering  among  its  assets  appre¬ 
ciation  of  value  subsequent  to  the  is¬ 
sue  of  the  common  stock  takes  nothing 
from  the  company  or  the  stockholders. 
.  .  .  Nothing  in  the  statute  or  the  order 
prevents  Northwestern  keeping  other 
accounts  if  it  so  desires  which  will 
give  information  with  regard  to  esti¬ 
mated  present  appreciated  value  of  its 
assets  .  .  .” 


The  court  declared  that;  “We  are 
not  here  concerned  with  what  the  regu¬ 
latory  authorities  of  Oregon  or  Wash¬ 
ington  may  or  may  not  demand  or 
permit.  Whatever  that  action  may  be, 
it  is  subordinate  to  Congress’  apj)ro- 
priate  exercise  of  the  commerce  power. 
The  commission’s  order  does  not  pur¬ 
port  presently  to  affect  or  constrain 
action  by  the  states  within  their  fields.” 


Colorado  Co-op  Complies 
With  Public  Sale  Order 

Historic  significance  is  attached  to 
the  recent  compliance  by  the  Empire 
Electric  Assn,  to  the  Colorado  Public 
Utilities  Commission’s  mandate  that 
the  cooperative  (REA  sponsored  and 
financed)  must  amend  its  bylaws  t(* 
permit  sale  of  energy  to  the  public,  in¬ 
stead  of  restricting  such  sales  to  mem¬ 
bers  only,  as  a  requisite  to  purchase 
of  the  Highland  Utilities  properties  in 
Montezuma  County,  Colo. 

Phis  is  the  first  instance  of  an  REA 
unit  submitting  to  state  jurisdiction  on 
such  a  matter.  As  a  consequence  of 
Empire  Electric’s  compliance,  the  com¬ 
mission  issued  a  supplementary  order 
authorizing  completion  of  the  deal 
whereby  the  co-op  acquires  Highland 
Ihilities. 

The  Holy  Cross  Electric  Assn.,  Inc., 
another  REA  group,  also  has  been  in¬ 
structed  by  the  PUC  to  amend  its  by¬ 
laws  before  it  can  acquire  public  util¬ 
ity  property  in  Eagle  County.  Colo., 
but  has  not  yet  notified  the  commis¬ 
sion  that  it  has  done  so. 


Court  Overrules  Demurrer 
In  Condemnation  Suit 

Demurrer  of  Pacific  Gas  and  Elec¬ 
tric  to  the  condemnation  suit  brought 
by  the  Sacramento  Municipal  LAility 
District  was  overruled  last  month  in 
the  San  Francisco  Superior  Court.  PC 
and  E  was  given  25  days  in  which  to 
answ'er  the  complaint. 

Since  proceedings  were  institute<l  in 
1938,  the  district  has  sought  to  c(»n- 
vert  the  Sacramento  distribution  sys¬ 
tem  of  PG  and  E  into  a  publicly  oper¬ 
ated  enterprise.  The  California  State 
Railroad  Commission  in  November 
1942  set  a  valuation  on  the  properties 
of  $11,632,000,  as  against  a  company 
figure  of  $18,302,981  and  a  district 
figure  of  $9,963,000.  Requests  for  re¬ 
hearing  hy  both  the  utility  and  the  dis¬ 
trict  w'ere  denied  by  the  commission, 
as  was  a  district  request  for  a  review 
by  the  California  State  Supreme  Court. 
Hearings  on  the  PG  and  E  demurrer 
were  heard  last  September. 
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To  help  you  plan  ahead  for  194X 


WHEREVER  groups  interested  in  housing  get  together 
these  days,  they  discuss  the  many  problems  con¬ 
fronting  them  regarding  postwar  construction.  Because 
of  the  inevitability  of  increased  use  of  electrical  appli¬ 
ances  and  equipment,  they  recognize  that  a  radically  new 
approach  must  be  taken  in  planning  electrically  for  new 
homes  as  well  as  for  the  modernization  of  present  homes. 

Questions  which  are  raised  in  planning  this  Important 
phase  of  construction  are: 

What  electrical  appliances  and  equipment  zvill 
he  available  jor  homes?  Will  there  be  radical 
changes  in  prewar  models?  What  will  innova¬ 
tions  be  like? 

How  should  this  equipment  be  arranged  in  the 
kitchen,  laundry,  utility  room,  living  room, 
bedrooms,  and  bath — jor  greatest  efficiency? 

How  about  access  jor  servicing?  Utility  con¬ 
nections?  Lighting  outlets  and  controls? 


nlng.  This  Department  welcomes  the  opportunity  of  giv¬ 
ing  authentic  technical  advice  on  the  />ro/)cr  selection  and 
planning  of  home  electrical  appliances  and  equipment. 

Write:  Better  Homes  Department,  W estinghouse 
Electric  ^  M anujacturing  Company,  Pittsburgh  30, 
Pennsylvania. 


NEW  FREE  BOOKI 

We  are  preparing  a  new  and  un¬ 
usual  book  which  will  help  you 
explain  to  prospective  home  owners 
the  vital  importance  of  “better 
wiring  for  better  living”  in  194X 
homes. 

Watch  for  special  announcement 
and  free  offer  of  this  big  64-page 
book  in  the  April  issue  this 
Magazine! 


Tune  in  John  Charles  Thomas,  NBC, 
Sundays,  2:30  p.m.,  E.W.T. 


The  Westlnghouse  Better  Homes  Department  is  pre¬ 
pared  to  give  you  information  on  these  and  any  other 
questions  relating  to  the  electrical  phase  of  home  plan- 


vesunonouse 

Plants  in  35  Cities  Offices  Everywhere 


104  News 


\trher-  rW/7'/j' 


It  takes  more  than  a  properly  balanced  union  of  nickel  and 
chromium  to  produce  genuine  Nichrome.*  There  is  always 
included  at  least  one  e;:tra  ingredient.  •  •  Sometimes  this 

hidden  ingredient  is  an  added  trace  of  a  third  metal  ...  an 
improved  heating  or  quenching  technique  ...  or  a  specially 
developed  deoxidizing  anneal.  But  always  it  is  the  complete- 
mastery  with  which  D-II  specialists  employ  their  own  exclusive- 
methods  and  "know  how."  Remember  this  when  next  you  buy 
electrical  resistance  or  heating  elements.  •  •  For  improved  per¬ 
formance-  and  longer  life  in  your  post-war  products,  specify 
Nichrome*  and  other  resistance  alloys  by  Driver-Harris — the 
time-tested  standard  of  quality.  .Trade  Mark  Rec’.  T-S.  Pat.  Off. 


^ni^er- rW/7'/j’  coj//i4m 


snciAi  puffposf 

AUOrS  SINCe  i§99 


Stocked  for  the  Coast  Trade  at  ANGUS-CAMPBELL,  INC. 

235-241  San  Bruno  Ave.,  San  Francisco  •  449  So.  San  Pedro  St.,  Los  Angeles  •  2122-4th  Ave.,  Seattle 
A«~;n  Office  o'd  Plant:  HARRISON,  NEW  JERSEY 


CHROMALOX 

HEATFLO 


The  only  unit  you  need  to  service  ANY 
electric  range.  Simplifies  servicing  —  cuts 
dealer  inventories. 

EDWIN  L.  WIEGAND  CO. 

7540  Thomas  Blvd.,  Pittsburgh  8,  Pa. 


MONTGOMERY  BROTHERS 
911  Wettere  Av».,  Seattle  4.  Wash. 
2333  N.  W.  Westover  St.. 
Portland  10.  Ore. 

61  Frement  St..  Sen  Francisco  S, 
Calif. 

420  S.  Ssn  Pedro  St.. 

Los  Angeles  13.  Calif. 

THE  PETERSON  CO. 

1925  Blake  St.,  Denver  2.  Colo. 


Chronialox  Super  -  Speed 
Range  unit  repair  parts, 
also  available  without 
iriorit;/,  under  WPB 
imitation  orders. 
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INSTALLATION  COMPLETE 
IN  COULEE  POWER  HOUSE 

,  Completing  the  installation  in  the 

I  West  power  house,  unit  L-4  was  put 
into  operation  at  Grand  Coulee  in  Feb¬ 
ruary.  The  I08.()00-kw.  generator 
brings  installed  capacity  at  the  dam  to 
almost  800,000  kw. 

Six  of  the  eight  units  in  the  West 
power  house  are  rated  at  108,000  kw, 
each.  The  remaining  two,  borrowed 
from  Shasta  Uam,  are  75,000-kw.  ma¬ 
chines.  The  building  was  intended  to 
house  nine  units  but  design  of  the 
Shasta  units  required  the  use  of  three 
turbine  pits  for  their  installation. 

Grand  Coulee  began  producing 
power  in  March  1941,  with  two  10,000- 
kw’.  station-service  units.  Total  pro¬ 
duction  in  1941  w^as  about  200  million 
kilowatt-hours.  In  1942  this  was 
stepped  up  to  nearly  two  million  kilo¬ 
watt-hours  and  in  1943  to  more  than 
four  billion. 

I  PUD  Contract  Is  Extended 
Until  After  Hostilities 

Under  an  extension  of  the  cancella¬ 
tion  clause  in  its  contract  with  the 
Bonneville  Power  Administration. 
Union  County  (Ore.)  PUD  will  be 
allowed  18  months  following  the  end 
of  hostilities  to  acquire  a  distribution 
system.  The  original  contract,  signed 
on  March  2.  1942,  provided  for  can¬ 
cellation  of  the  contract  after  18 
months  if  the  district  had  not  secured 
a  distribution  system. 

According  to  Paul  J.  Raver,  Bonne¬ 
ville  administrator,  the  extension  was 
offered  because  the  war  made  it  im¬ 
possible  for  the  district  to  acquire  a 
distribution  system  and  for  Bonneville 
to  build  a  transmission  line  from 
Pendleton  to  LaGrande. 

•  A  Wage  Dispute  last  month  held 
up  work  on  construction  of  Keswick 
Dam  in  California’s  Central  Valley 
Project,  An  AFL  spokesman  explained 
that  building  and  trades  unions  in 
Shasta  County  and  the  Atkinson  & 
Kier  Construction  Co.  had  reached  an 
agreement  on  wages  Itefore  the  Wage 
Stabilization  Act  went  into  effect  but 
that,  after  approving  the  agreement, 
the  Tenth  Regional  War  Labor  Board 
overruled  its  own  stabilization  divi¬ 
sion. 

#  Electric  Revenue  refunding  bonds 
totaling  S15,000,000  will  lie  issued  by 
the  Los  Angeles  Department  of  Water 
and  Power  to  effect  savings  in  interest 
charges.  Proceeds  will  he  used  to  retire 
2V^  and  2^/i%  bonds,  due  1949  to 
1976,  by  call  on  April  1. 


Where  rock 
abound  ••JS 


■'M°of\eaaxi 


R  B  CHnnC€  CO 
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COLORADO  PROJECTS 
STUDIED  AT  MEETING 


Development  of  the  Dewey  dainsite 
on  the  Colorado  River  east  of  Thomp¬ 
sons,  Utah,  or  another  project  on  the 
Colorado  River  in  Utah  is  virtually  a 
certainty  within  a  shorter  time  than 
25  years. 

Such  was  the  statement  of  John  C, 
Page,  consulting  engineer  and  former 
commissioner  of  the  United  States 
Bureau  of  Reclamation,  when  he  ad¬ 
dressed  representatives  of  the  seven 
Colorado  River  basin  states  recently 
in  Salt  Lake  City. 

The  proposed  dam  would  provide 
power  for  vast  industrial  expansion  in 
Utah  as  well  as  control  silt  deposits  in 
Lake  Mead  due  to  floods.  The  Dewey 
damsite  project  would  free  water,  now 
used  for  power  development,  in  the 
Bear  River  and  elsewhere  for  irriga¬ 
tion,  Page  declared. 

A  total  of  $1,500,000  obtained  from 
sale  of  Boulder  dam  power  has  been 
set  aside  for  development  of  resources 
higher  in  the  basin,  of  which  $800,000 
was  appropriated  for  investigations 
near  completion.  The  Dewey  project 
is  one  receiving  careful  study. 


Anchoring  in  solid  rock  no 

longer  colls  for  of 

grouting  equipment.  With 

this  modern  method  o  rock 

drill  and  o  Chance  Expand- 

ing  Rock  Anchor  will  do  the  ^  ^ 

job  in  short  order  and  save  V  . 

about  35%  on  the  cost  of  eoch  installation.  To 

install  the  anchor  simply  drill  a  hole,  drop  the 

anchor  into  the  hole  and  expond  it  by  turning 

the  rod  using  a  bor  through  the  Thimbleye.  It 

wedges  tight  agoinst  the  walls  of  the  hole  ond 

the  pull  on  the  rod  increoses  the  force  of  this 

wedge.  Get  the  full  detoils.  It  poys  to  use  Chonce 

Rock  Anchors. 


B.  C.  Power  Project 
Nearing  Completion 

Power  probably  will  be  turned  into 
the  new  transmission  lines  of  the  West 
Kootenay  Light  and  Power -Co.,  early 
in  May.  Announcement  to  this  effect 
was  made  recently  by  E.  M.  Stiles, 
president  of  Kootenay  Engineering 
Co.,  which  is  in  charge  of  construc¬ 
tion  of  the  new  power  project  on  the 
Kootenay  River  near  Brilliant,  B.  C. 

The  new  dam  at  Brilliant  is  the 
fourth  to  be  erected  on  the  Columbia 
River  at  this  point.  Two  other  dams 
in  the  same  vicinity  are  also  operated 
by  the  West  Kootenay  Power  Co.  and 
the  fourth  dam  is  in  connection  with 
the  municipal  plant  of  the  city  of  Nel¬ 
son.  Power  from  the  West  Kootenav 
plant  is  utilized  mainly  in  the  opera¬ 
tion  of  the  big  smelter  and  chemical 
plants  of  the  Consolidated  Mining  & 
Smelting  Co.  at  Trail.  But  the  West 
Kootenay  Power  Co.  also  supplies  light 
and  pow’er  to  communities  in  the 
Okanagan  Valley  and  in  the  West 
Kootenay  territory.  The  new  dam  is 
being  built  to  make  power  available 
to  government  plants  which  have  been 
established  at  Trail  and  which  are 
operated  by  the  Consolidated  interests. 

•  The  ().4k  Creek,  Colo.,  municipal 
electric  system  is  negotiating  with  the 
Colorado  Utilities  Corp.  for  a  power 
ourchase  contract.  The  municipal  now 
buys  its  power  from  Moffat  Coal  Co. 


Where  soil  is  rocky  and  loose  rocks  are  plentiful 
Chance  Pyramid  Cone  Anchors  con  be  installed 
at  low  cost.  The  destructible  nut  retainer,  o 
patented  feature  which  is  not  ovailoble  on  other 
cone  onchors.  makes  it  easy  to  lower  Chonce 
Cones  into  the  hole  without  cotching  on  rocks 
and  roots  and  riding  up  the  rod.  Rods  con  be 
retrieved  or  driven  through  the  retoiner  ond 
abandoned.  The  flat  opposing  foces  on  Chonce 
Cones  form  o  definite  wedging  surface  for  rocks 
and  the  floring  base  increases  this  wedging 
action.  Compere  installation  costs  ond  service* 
obility  —  you'll  find  Chance  Pyromid  Cone 
Anchors  ore  good  investments.  _ 


THtR/MATITE  TREATED 

THERMADOR 

TRANSFORMERS 


Thermador  Transformers  are 
Thermatite  treated  to  with¬ 
stand  extreme  temperatures 
and  humidity — arid  or  moist 
heat  —  dry  or  damp  cold  do 
not  hamper  their  efficiency. 
Thermatite  is  the  name  of  a 
process  of  accurate  heat  con¬ 
trolled  vacuum  impregnation 
developed  and  improved  over 
a  period  of  ten  years. 


Thermador  alto  manufafturM  EUttrie 

Heaters,  Electru  Ranges,  FJeetrk  tEaUr  Healers. 


Electrical  Manufacturlag  Co. 
5119  S.  Rivtrtida,  lot  Angalei 

< 
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Illustration  shows 
S  &  C  Load  Inter¬ 
rupter  Disconnects 
and  Type  “SM”  Fuse 
installations.  Discon¬ 
nects  closed  at  left  and 
open  at  right. 


Load  Switched  to  Load  Centers 
from  Either  of  Two  Sources 


S  &  C  type  “SM”  Fuses  on  the  same 
mounting  base. 

With  S  &.  C  Load  Interrupter  Discon¬ 
nects,  load  currents  up  to  400  amperes 
at  15000  volts  can  be  interrupted— tcith- 
out  arcing  at  main  switch  contacts. 
Substantial  initial  and  maintenance 
savings  are  effected.  Space,  weight  and 
installation  time  are  reduced. 

Consult  S  &.  C  engineers  the  next 
time  you  have  a  job  of  this  kind. 


TO  be  sure  of  continuous  service 
for  this  essential  war  plant, — the 
substation  is  supplied  from  two 
service  cables. 

To  switch  to  either  of  these  feeders, 
S  &  C  Load  Interrupter  Disconnects 
are  installed, — the  only  open  type 
Interrupter  Disconnects  suitable  for 
outdoor  load  switching  of  this  kind. 

Besides  load  switching  operations 
short-circuit  protection  is  provided  by 


courses, 


CISCO, 
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Earle  A.  CrelHn 

Answer  to  "Who  Am  I?" 

(S>ee  page  86) 

Utility  Sets  Up  New  High 
Elevation  Snow  Courses 

Five  new  high  elevation  snow  courses 
have  been  established  by  the  Southern 
California  Edison  Co.  to  augment  ex¬ 
isting  ones  in  obtaining  a  more  accu¬ 
rate  forecast  of  runoff  in  the  area  of 
its  Big  Creek  hydroelectric  develop¬ 
ment.  About  45'^^v  of  the  region  drain¬ 
ing  into  its  reservoirs,  Florence,  Hunt¬ 
ington  and  Shaver  lakes,  is  above  10.- 
OCK)  It.  in  elevation,  while  44%  is  be¬ 
tween  7.500  and  10.000  ft.  Only  11% 
is  below  7.500  ft. 

This  spring,  snow  on  the  following 
courses  will  he  measured  by  the  snow 
surveyor’s  slotted  tube  and  scale  for 
the  first  time:  Blaney  Meadows,  7,700 
ft.;  Heart  Lake,  10,100  ft.;  Colby 
Meadow,  10.000  ft.;  Emerald  Lake, 
10,800  ft.;  Nellie  Lake,  8.250  ft. 

The  first  four  courses,  with  the  ex¬ 
isting  Edison  course  at  Dutch  Lake. 
9,100  ft.,  and  the  state’s  course  at 
Piute  Pass.  11.200  ft.,  will  provide  a 
eloser  check  on  snow  conditions  in 
the  country  surrounding  the  upper 
south  fork  of  the  San  Joaquin  River, 
one  of  Florence  Lake’s  main  drainage 


•  Lt.^h  Copper  Co.  puts  its  50.000- 
kw.  electric  power  plant  at  Magna  into 
operation  last  month,  to  supply  energy 
for  operations  at  the  Magna  and  Ar¬ 
thur  mills  and  at  the  open  cut  mine  in 
Bingham  Canyon.  The  unit  was  started 
in  February  1942,  and  is  the  second 
large  industrially  owned  plant  to  he 
put  into  operation  in  the  area  recently. 
The  other  is  the  Geneva  Steel  Co. 
plant,  which  also  has  50.000  kw. 


Courtright  To  Head 
PG  and  E  Division 

H.  H.  (Kelly)  Courtright.  president 
and  general  manager  of  the  Valley 
Electrical  Supply  Co.,  has  been  named 
division  manager  of  the  San  Joaijuin 
Power  division.  Pacific  Gas  and  Elec¬ 
tric  Co.,  succeeding  Ernest  P.  Smith, 
who  was  to  retire  March  1,  because  of 
ill  health.  Courtright  will  continue  in 
his  present  position  with  Valiev  Elec¬ 
trical  Supply. 

Smith  has  been  in  the  service  of  the 
company  for  nearly  37  years  and  for 
the  last  18  years  has  been  in  direct 
charge  of  the  San  Joaquin  Power  divi¬ 
sion.  In  1905  he  went  to  work  for  the 
Farmers  National  Bank  of  Fresno,  and 
in  1907  accepted  a  position  as  clerk 
with  the  San  Joaquin  Light  and  Power 
Co.  He  became  chief  clerk  in  1913. 
assistant  auditor  in  1917.  assistant  to 
the  general  manager  in  1920  and  in 
1926  became  assistant  to  the  vice- 
president  and  general  manager.  Later 
he  was  made  assistant  to  the  president. 

Courtright  has  been  associated  with 
the  Valley  Electrical  Supply  Co.  for 
32  years,  and  has  been  manager  of 
that  organization  since  1916  and  ])resi- 
dent  and  general  manager  since  1927. 
He  is  widely  known  in  the  gas  and 
electric  industry,  and  in  1928  received 
national  recognition  when  he  was 
awarded  the  James  H,  McGraw  Award 
for  the  development  of  the  ‘'Through 
the  Dealer’’  ’plan  of  dealer  cooperation 
in  utility  appliance  merchandising. 

•  R.  E.  Fisher,  vice-president  in 
charge  of  public  relations  and  sales  for 
Pacific  Gas  and  Electric  Co.,  was  re¬ 
cently  named  Coastal  Area  district 
chairman  of  the  Committee  for  Eco¬ 
nomic  Development.  The  committee's 
objectives  are  to  provide  maximum 
postwar  employment  and  maintain  pro¬ 
duction  at  the  highest  possible  level. 
As  chairman  of  the  San  Francisco 
Chamber  of  Commerce  postwar  plan¬ 
ning  committee  last  year  Fisher  was 
instrumental  in  preparing  an  itemized 
guide  to  postwar  action  in  San  Fran- 


•  H.  E.  Bixmy.  formerly  with  the 
Bonneville  Administration,  has  heeti 
appointed  chief  of  the  regional  branch 
of  power  utilization  for  the  U.  S.  Bu¬ 
reau  of  Reclamation,  with  headquarters 
at  Sacramento.  Calif.  He  will  he  re¬ 
sponsible  for  operating  and  maintain¬ 
ing  the  electric  power  generation,  trans¬ 
mission  and  distribution  plants  and  fa- 


COURTRIGHT 

cilities  of  the  Central  Valley  Project. 
While  with  Bctnneville,  Bixby  was  suc¬ 
cessively  chief  of  distribution  opera¬ 
tions  and  chief  of  commercial  opera¬ 
tions. 

O  Appointment  of  Ira  Rowell,  San 
Francisco  attorney,  as  a  member  of 
the  California  State  Railroad  Commis¬ 
sion  was  announced  recently  by  Go\- 
ernor  Earl  Warren.  Rowell,  who  was 
connected  with  the  commission  frotn 
1927  to  1943  as  examiner,  assistant 
attorney  and  latterly  as  chief  counsel, 
fills  the  vacancy  caused  by  the  death 
of  Carl  C.  Baker.  He  is  the  only  lawyer 
on  the  commission. 

•  W’.  Lee  has  been  appointed  mar¬ 
ine  division  representative  by  West- 
inghouse  Electric  &  Mfg,  Co.,  with 
headquarters  in  Los  Angeles.  He  suc¬ 
ceeds  E.  W.  Fullman,  who  resigned  to 
become  sales  engineer  for  Fahnir 
Bearings.  Inc.,  in  the  Los  Angeles  area. 
Lee  has  been  with  Westinghouse  since 

1936.  most  recently  as  electrical  ap¬ 
plication  engineer  at  Los  Angeles. 

•  J.  .S.  Allen,  safety  supervisor  and 
personnel  director  for  California  Elec¬ 
tric  Power  Co.,  resigned  recently  to 
ioin  the  B.  F,  McDonald  Co.  in  San 
Francisco.  Allen  joined  the  company 
in  1921.  had  been  in  charge  of  safety 
work  since  1929  and  of  personnel  since 

1937.  The  McDonald  company  manu¬ 
factures  and  distributes  workmen’s 
safety  devices. 

•  Ken  Reid,  assistant  electrical  engi¬ 
neer  at  Victoria.  B.  C..  has  been 
granted  leave  of  absence  for  five 
months  by  the  city.  His  services  were 
sought  by  the  War  F'mergency  Train¬ 
ing  Program  to  instruct  young  soldiers 
as  electricians. 
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COUPON 
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ADDRESS 
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Of  COMPANY 


BAUGHMAN 

citic  Coast.  Following  exprrience  as 
mechanical,  civil  and  radio  engineer 
and  laboratory  technician,  he  spent  ten 
years  as  appliance  salesman  through¬ 
out  the  Pacific  Coast  states. 


•  V.  L.  Board,  retired  vice-president 
of  the  Public  Service  Co.  of  Colorado, 
has  been  appointed  director  of  WPB’s 
Denver  region.  Board  has  been  acting 
regional  director  since  the  resignation 
of  Leslie  A.  Miller  early  in  January. 
Previously,  he  had  been  chief  deputy 
director.  Board  joined  the  old  Office 
of  Production  Management  in  June 
1941,  after  his  retirement. 

•  Leonard  J.  Moore,  for  13  years 
executive  engineer  of  the  San  Joaquin 
Power  Division  of  the  Pacific  Gas  and 
Idectrig  Co.,  has  retired  because  of  ill¬ 
ness,  according  to  an  announcement 
by  A.  Emory  Wishon,  vice-president 
and  general  manager.  Moore  was  with 
the  company  33  years.  He  is  a  fellow 
of  the  American  Institute  of  Electrical 
Engineers. 

•  James  L.  Cook,  of  the  Joslyn  Co. 
of  California,  recently  was  transferred 
from  the  Los  Angeles  office  to  San 
Francisco. 


Carbon  Products 


Pacific  Coaat  Officea 


70  Tenth  St., 

Sen  Frencisco  I,  CalK. 
166  Jackson  Street 
Seattle,  Washington 
324  N.  W.  Broadway 
Portland,  Oregon 

225  W.  Pico  Boulevard 
Los  Angeles,  California 


FOR  PRACTICABILITY 


Interested  in  lighting  or  relighting  an  office? 

Today's  best  and  safest  buy  is  Curtis  "Warrior"  for  four  40-watt 
fluorescent  lamps.  This  attractive  unit  will  provide  the  efficient, 
comfortable  lighting  needed  by  a  busy  staff.  Conveniently  pack¬ 
aged.  "Warrior"  is  designed  for  quick,  easy  installation  and 
maintenance,  and  guaranteed  by  the  Curtis  reputation  for  quality 
and  dependability. 

Get  in  touch  with  your  local  Curtis  representative: 

W.  K.  Turner,  Terminal  Sales  Bldg.,  Seattle  1,  Wash. 
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Multiflex  Brushes 
Give  Better 
Commutation, 

Longer  Life, 

Less  Commutator  Wear, 

That  Extra  Demand  Required, 
Better  Performance 
All  Around 


Baughman  Hotpoint  Sales 


FLUORESCENT  UNIT 


/ 


or 


OFFICES  AND 
DRAFTING  ROOMS 


eta's  WEST  65 th  street.  CHICAGO  3S,  ill'inois 


Uses  Approved 
Sinple  Hole 
Selderint  Lues 


FIRM  NAME 


CINCINNATI,  OHIO 


C^lecin4CGi  Go4UiectoAA. 


WHY  SO  DEPEISDABLE? 


Iterauiif  made  fnmi 
maximum  eonductiv- 
ily  avamlpsa  copper 
lubinR;  drawn  in  our 
own  plant. 

Wire  sizes  stamped  on  bar¬ 
rel  of  each  log:  tongues 
have  smooth,  flat  sur¬ 
faces;  barrel  ends  cut 
off  straight  to  fit  snugly 
against  wire  insulation ; 
shipped  brightly  clean  to 
speed  soldering. 

Western  Distributors : 
ELECTRICAL 
SPECIALTY  CO.. 
Seattle  -  San  F'ranciscu 

STRIEBY  &  BARTON, 
LTD. 

Ixw  Angeles 


Manager  at  Los  Angeles 


E.  J.  Baughman,  formerly  sales  spe 
cialist  for  Hotpoint  on  the  Pacifit 
Coast,  has  been  appointed  Los  An 
geles  district  sales  manager  by  the  ap 
pliance  company. 

A  native  of  California  and  a  gradu 
ate  engineer  of  Stanford  University 
Baughman  is  well  known  on  the  Pa 


/ 


1 
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^  j  Crosley  Appoints  Dinkel 
Coast  Representative 

1  ]  Appointment  of  N.  B.  Dinkel  as 
f  *  Pacific  Coast  representative  was  an- 
I  nounced  recently  by  the  Crosley  Corp. 
J  Dinkel  has  been  associated  with  the 
m  appliance  industry  since  1927  and  has 
B  s})ent  much  of  that  time  on  the  Pacific 
I  Coast. 

It  During  the  past  two  years,  he  has 


L 


i 

j 


DINKEL 

l)een  engaged  in  war  work  in  the  San 
Francisco  Bay  area,  for  a  contracting 
syndicate.  He  was  in  charge  of  a  re¬ 
cruiting  program,  operating  six  branch 
offices  in  widely  scattered  points  in 
the  United  States,  through  which  men 
were  employed  for  construction  proj¬ 
ects  on  islands  in  the  Pacific. 

Previous  to  joining  the  appliance 
industry,  Dinkel  was  with  a  securities 
firm  in  New  York. 

•  Margurette  Reinhart,  former 
home  service  director  for  Idaho  Power 
Co.,  has  been  appointed  director  of 
I  niversal’s  newly  organized  labora¬ 
tory  of  modern  living.  In  her  new  posi¬ 
tion,  Miss  Reinhart  will  work  with  the 
engineering  promotion  and  sales  de¬ 
partments  of  Landers,  Frary  &  Clark 
in  development  of  Universal  electric 
appliances  and  household  specialties. 
^  hile  w  ith  Idaho  Pow'er,  Miss  Rein¬ 
hart  won  the  McCall  Award  for  out¬ 
standing  contribution  to  the  advance- 
nient  of  electrical  living. 

♦  Henry  A.  Mitchell  has  been 
n  imed  chief  accountant  by  Public  Ser- 
V  ce  Co.  of  Colorado.  He  succeeds 

D.  Virtue,  w’ho  became  vice-presi¬ 
dent  and  secretary  during  the  recent 
reorganization. 
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SALES  ENGINEERS  ELECTRICAL 

Electrical  manufacturer  in  war  work  will  train  electrical  engineers 
and  students  of  electricity  for  field  application  of  motors  (Sales). 
Permanent  position.  Well  established  company.  Age  25-35.  Salary 
and  commission.  State  full  experience  and  earnings. 

Reply  ‘‘West,”  Box  1391,  Main  Posi  Office,  Lo«  Aii- 
gfeles  53,  Calif<»riiiu. 


Atlas  W’ould  have  had  an  easy 
job  of  it,  had  the  world  of 
his  time  been  made  of  plas¬ 
tics.  But  plastics  were  not  to 

be  for  the  ancients:  they  were  destined  to  be  one  of  the  out¬ 
standing  achievements  of  modern  science. 

'I'he  Continental-Diamond  line  of  plastics — in  sheets,  rods 
and  tubes — has  become  the  standard  in  dozens  of  industrial 
fields.  They  are  no  longer  used  as  substitutes,  but  are  eagerly 
sought  for  as  betterments.  Marwood  maintains  large  stcK'ks 
of  Continental-Diamond  plastics  in  its  four  strategically 
located  Pacific  Coast  warehouses.  If  you  have  a  problem 
involving  the  replacement  of  corrosive,  weighty  or  hard-to- 
get  materials  write  Marwood  concerning  the  application  to 
your  problem  of  one  or  more  C-D  plastics — 


don't  let  weighty 
problems  get  you 
down .... 


CELORON  VULCOID 

DILECTO 

MICABOND  DILECTENE 

DIAMOND  VULCANIZED  FIBRE 


Pacific  Coast  Representatives  for 
Continental-Diamond  Fibre  Company 

SEATTLE  PORTLAND  SAN  FRANCISCO  LOS  ANGELES 

☆ 

No.  825 
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HIGH  TENSION 
PORCELAIN 
INSULATORS 

feee^ 


VICTOR  INSULATORS  INC 

VICTOR,  HEW  YORK  1771 


OHirlbutod  by  MAVDWELL  t  HMTZELL.  Incorporotod  MR  IIMKIKO  IM  ANCIUS  UETIIi 


lAc’m. 

A  Size  for  Every 
Wire  Joint 

IDEAL 


Ivl 


■  #  I  P  P  I  I  P  1 


'U 


SMOOT 


Soldorioit,  Topolots  Wir*  Cennoclors 


f 


SIGHT-CRAFT 


LUMINAIRES 

REFLECTORS 


FLUORESCENTS 

FLOODLIGHTS 


NO  RESTRICTIONS 

(tovrrnmcnt  approved  as  alternate  for  solder- 
and-tapr  jointa.  Simply  strip  wires,  screw  on — 
that's  all!  Fully  Approved.  Listed  by  Under¬ 
writers’  Laboratories,  Inc. 

PROMPT  DELIVERY 
FREE  Samples  on  RequesI 


»  IPtAL  COMMUTATOR  ORESStR  CO  • 


IDEAL  COMMUTATOR  DRESSER  COMPANY 
WEST  COAST  WAREHOUSE  STOCKS: 

Strieby  A  Barton.  Ltd.,  912^  E.  3rd  St.,  Los  Anseles,  Csl. 
F.  M.  Nicholas  Co.,  11S3  Harrison  St.,  San  FraiK-lsro.  Cal. 
W.  j.  Cottroll,  131  S.W.  4th  Ave..  Portlan.l.  Oregon 
J.  E  Boggs.  120«  E  filst  St.  Seittle.  Washlncion 


INDUSTRIAL  AND  COMMERCIAL 
LIGHTING  e'qUIPMENT 

HOME  OFFICE  AND  FACTORY 
INGLEWOOD,  CALIFORNIA 

SAN  FRANCISCO  OFFICE  A  WAREHOUSE 
460  7th  Street,  Son  Froncitco,  Calif. 

REPRESENTATIVES 

FRED  ZAUGG  COAST  SALES  CO. 

907  N  W  Irving  St  307  Main  Street 

Portlond,  Ore  Seattle,  Woih. 

STEVENS  SALES  CO. 

41  Pott  Office  Place  Salt  Lake  City,  Utah 


Sylvania  Names  New 
Personnel  In  West 

Sylvania  Electric  Products  Inc.  has 
announced  appointment  ttf  additional 
personnel  on  the  Pacific  Coast  to  take 
care  of  enlarged  operations. 

B.  K.  Wickstrum  will  lie  Pacific 
Coast  sales  manager  for  lighting  prod¬ 
ucts.  He  will  he  assisted  by  C.  W. 
Dickinson  as  manager  of  the  North¬ 
west  division  and  (i.  W.  Field,  man¬ 
ager  of  the  California  division,  which 
includes  Nevada,  Utah  and  Arizona, 
Wickstrum  and  Field  will  have  head- 


WICKSTRUM 

luarters  in  l.,os  Angeles  and  Dickinson 
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Westinghouse  Supply  Co. 

Promotes  Barker,  Miles 

Westinghouse  Supply  Co.  has  an¬ 
nounced  appointment  of  John  N.  Bar¬ 
ker  as  northern  California  district  ap¬ 
pliance  manager,  and  of  William  C. 
Vliles  as  district  application  data  man¬ 
ager.  Both  men  will  have  headquar¬ 
ters  in  San  Francisco. 

Barker  was  formerly  district  ac¬ 
counts  supervisor  for  the  Westing¬ 
house  electric  appliance  division  at  San 
Francisco.  Miles  was  promoted  from 
the  post  of  appliance  supervisor. 

•  (iKORGE  K.  Comstock,  president  of 
F.lectrical  Products  Consolidated,  Seat¬ 
tle.  resigned  as  director  of  the  regional 
War  Production  Board  for  the  Pacific 
Northwest  in  Seattle  Jan.  1.  Comstock 
took  the  job  last  June  when  North¬ 
west  business  men  won  a  fight  to  create 
a  regional  office  in  Seattle  to  handle 
WPB  affairs  in  Washington.  Oregon, 
the  Idaho  panhandle  and  Alaska.  He 
took  the  post  with  the  understanding 
that  as  soon  as  it  was  organized  he 
would  return  to  his  own  business.  Ken¬ 
neth  B.  Colman  has  been  named  in  his 


Give  Your  Product  the  Safest 
Electrical  Insulation  by 
Specifying 


The  modern  LABORATORY  CONTROL  of  the  complete 
line  of  Pedigree  varnishes  is  built  on  the  foundation 
of  experience. 

Since  1866,  Pedigree  electrical  insulating  varnishes 
have  been  the  first  choice  of  many  of  the  world’s  most 
prominent  electrical  engineers. 


P.  D.  GEORGE  CO. 

5200  North  Second  Street,  St.  Louis,  Missouri 


•  Hvrold  Pancborn.  California  Elec¬ 
tric  Power  Co.,  has  been  named  district 
manager  for  the  company’s  Hemet-San 
Jacinto  district.  He  succeeds  B.  F. 
Himes,  who  retired  after  3S  vears  of 
service.  Pangborn  has  been  with  the 
company  since  1030.  starting  as 
groundman.  Himes  was  emploved  b\ 
the  I.ytle  Creek  Power  Co.  <»f  San  Ber¬ 
nardino.  which  was  puri-hased  bv  ('ali- 
forn  ia  Electric  Power.  He  later  was 
superintendent  of  power  at  Elsinore 
and  had  been  in  charge  of  the  Hemet- 
San  Jacinto  area  since  lOlfl. 


FUSES  TOO  HOT? 


Maybe  it's  from  poor  contact  between  fuse  and  clips. 

STOP  IT-USE  WADSWORTH 

Safety  Switches  with 


Fuze-Talons 


Fuze-Talons:  The  Wadswortt 
new  development  illustratec 
are  designed  on  the  "High 
Pressure  Line  Contact"  prin 
ciple.  They  Hold  Tight  and  con 
quer  vibration. 


®  J.  E.  N.  Hume,  of  Schenectatly. 
commercial  vice-president  of  the  (Gen¬ 
eral  Electric  Co.,  toured  the  West  last 
month  on  an  inspection  trip.  He  visited 
industrial  plants  in  Tucson,  Phoenix. 
San  Diego,  Los  Angeles  and  San  Fran¬ 
cisco.  Hume  is  in  charge  of  the  com- 
I'any’s  industrial  department. 

•  Dean  L.  Dutton,  former  chief 
o|)erator  at  the  Onedia  plant  of  the 
Ftah  Power  &  Light  (a>..  has  been 
made  superintendent  of  the  Ashton 
plant  at  Ashton,  Idaho.  He  replaces  I). 
f>.  Rawson  who  has  been  made  super¬ 
intendent  of  the  Weber  plant. 

t*  Harold  D.  Conklin,  district  man¬ 
ager  for  the  Pacific  Southwest  for  Edi- 
S'tu  General  Electric  Appliance  Co.. 
"  ith  home  in  Los  Angeles,  has  been 
t'  lnsferred  to  the  Hotpoint  factory  in 
f  hicago  as  manager  of  Hotpoint  range 
and  water  heater  sales  division. 


PatcDti  Applied  For 


Standard  on  Wadsworth  Type 
'A'  and  Type  'C  Safety 
Switches  60  amperes  and  up. 

Sold  through  Leading  Electri¬ 
cal  Wholesalers. 


iCTRIcMrcfelNC 

’Kentucky 


<7>feWADSwoRri 


W.  M.  Sanderlin  Co. 
Seattle,  Wa»h. 


Ruticin  Elac'l  Salat  Co. 
Lot  Angalat,  Calif. 


C.  C.  Hillii  Co. 
San  Francitco,  Calif. 


TRANSFORMERS 


TORK 

CLOCK 
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•  Charlks  Paul  Rhine,  division 
maintenance  engineer  for  the  San 
Joaquin  Power  division  of  Pacific  Gas 
and  Electric,  died  on  Jan,  17  at  the 
age  of  60  in  Berkeley,  Calif.  Beginning 
his  career  with  the  Southern  Pacific 
Co.  after  receiving  a  degree  in  electri¬ 
cal  engineering  from  Purdue  in  1909, 
Mr.  Rhine  transferred  to  the  San 
Joaquin  Light  &  Power  Corp.  in  1910 
and  fdled  various  engineering  posi¬ 
tions  with  them  and  the  PG  and  E 
until  his  death. 


#  Tom  E.  Shea  has  been  appointed 
executive  assistant  on  the  staffs  of  Pa¬ 
cific  Power  &  Light  and  Northwestern 
Electric  companies.  He  will  work  un¬ 
der  the  general  supervision  of  John 
Dierdorff,  advertising  supervisor,  and 
among  his  duties  will  be  assistant  in 
preparation  of  various  studies  and  re¬ 
ports.  Shea  w'as  editor  of  the  Portland 
News-Telegram  prior  to  its  purchase 
by  the  Journal  and  more  recently  had 
been  manager  of  the  Oregon  Motor 
Transport  Assn. 


ieffries 


•  Walter  Henry  Charboneau,  elec¬ 
trical  contractor  of  Stockton,  Calif., 
died  early  in  February  after  a  long 
illness. 


•  F.  Lowell  Garrison,  formerly 
General  Electric  Co.  representative  at 
Butte.  Mont.,  has  been  appointed  pub¬ 
lic  relations  manager  for  the  Western 
reeion  for  G-E.  He  succeeds  Paul  C. 
Wilmore.  who  has  been  appointed  man¬ 
ager  of  one  of  G-E's  distributing 
branches  in  Cincinnati,  Ohio. 


Memlwr  A.I.E.E 

JULIEN  H.  DAVIS 

Cotiinilling  Engineer 
Intluslrinl 

Utilily-EIectrical-lVIerhanieal 

10  So.  BronclwMy  Lo«  Angeles.  Calif. 


•  Gilbert  Tro.sper.  formerly  in  light¬ 
ing  sales  for  the  San  Francisco  di¬ 
vision,  has  been  transferred  to  the 
main  office  of  Pacific  Gas  and  Electric 
Co.  to  head  up  lighting  sales,  succeed¬ 
ing  William  P.  Bear,  who  retired 


When  you  are  installing  or  re-arranging— 
and  need  a  special  transformer  to  exactly 
match  your  requirements — call  on  us.  We  can 
deliver  in  a  week  to  10  days. 

Specify  scattered  transformers  to  eliminate 
duplicate  conduit  runs  and  save  on  power 
costs. 


JEFFRIES  TRANSFORMER 
CO.MPANY 

E.  STth  St.  Los  Angelas,  Calif. 


Lamp  Replacers 
Lamp  Base 
Removers 
Cartridge  Fuse 
Tongs 

Switch  Hooks 

Send  for  Catalogue 

We  hare  been  making 
safety  tools  for  26  years 

THE  G.  C.  A. 
Manufacturing  Co. 

Pittsfield,  Mass. 


•  Bruce  Bromley,  for  many  years  in 
the  field  for  Westinghouse  Electric 
Supply  Co.,  San  Francisco,  in  various 
parts  of  northern  C.alifornia.  has  joined 
T.  L.  Rosenberg  Co.,  industrial  elec¬ 
trical  contractor,  Oakland. 


•  S.  W.  ”Shep”  Murray,  recently  re¬ 
tired  from  Westinghouse  Electric  Sup¬ 
ply  Co.  as  credit  manager  in  Los  An¬ 
geles.  is  now  associated  with  the  Cali¬ 
fornia  Wholesale  Electric  Co.  of  that 
city. 


307  East  3rd  St.  Los  Angeles  (13) 
Mutual  5173 


Manufacturers'  Representative 

S.  H.  COUCH  CO. 

Telephone  Equipment — Annunciators — 
Push  Buttons — Blake  Staples 

LENZ  ELECTRIC  MFC.  CO. 

Lead — Braid  Covered  Cables  and  Wires 
Tinsel  and  Copper  Cordage 

SIGNAL  ENGINEERING  & 
MFG.  CO. 

R0ldyv—B#ll$— Horns— Cod#  C#ll  Systoms 
Fir#  Alarm  Systoms 

HART  MANUFACTURING 
COMPANY 

Remote  Control  Equipment — 

Relays — 1  hermostats 

STERLING  SIREN  CO. 

Electric  Sirens 

THE  PAINE  COMPANY 

Toggle  Bolts — Expansion  Anchors 

CANNON  ELECTRIC 
DEV.  CO. 

Hospital  Signal  Systems 
Motor  Plugs — Receptacles 

TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  and  Fuse  Pullers 

KNOX  PORCELAIN  CORP. 

Electrical  Porcelain 


•  L.  M.  Trim,  chief  electrical  in¬ 
spector  of  Burbank,  Calif.,  has  joined 
the  U.  S.  Navy  and  is  in  training  in 
Virginia.  He  was  given  the  rank  of 
lieutenant  (j.g.) 


TORK  CLOCKS 


THE  POPULAR  TIME 


Obituary 


SWITCH  UNE  KNOWN 


EVERYWHERE 


•  J.  E.  Chandler,  electrical  contrac¬ 
tor  of  Los  Angeles  and  Arcadia,  Calif., 
died  suddenly  recently  while  supervis¬ 
ing  the  large  du  Pont  project  in  Wash¬ 
ington,  whose  electrical  w'ork  is  being 
installed  by  a  syndicate  of  Chandler, 
Newbery  &  Lord.  Chandler  had  handled 
electrical  installations  for  many  large 
projects  in  the  West  and  was  known 
particularly  for  the  wiring  of  the  Los 
Angeles  Lnion  Terminal. 


Tork  Clock  for 


There  is  a 
every  regular  switching  jah:  60  minute, 
4  hour  or  daily  cycles. 


Bulletins  on  request 


THE  TORK  CLOCK  CO.,  Inc. 

MOUNT  VERNON.  N.  Y. 


Western  Representatives: 

A.  R.  Slimmon,  445  E.  3rd  St . Lot  Angalet 

Geo.  H.  Curtiu.  540  McAllistar  St.,  S.  F. 

H.  M.  Saysrt,  1101  Eattlak*  Av« . Saattls 

Stavant  Salas  Co.,  41  P.O.  Placa,  Salt  Laka  City 

Falix  Simon,  P.O.  Box  414 . Donvar 

H.  Geo.  Shafler,  P.O.  Box  1587 . Phoenix 


•  George  W.  Lee,  retired  manager 
for  PG  and  E  at  Fairfield,  Calif.,  died 
last  month  at  the  age  of  69.  He  went 
to  Fairfield  in  1928.  retiring  in  1941. 


-  jjr 


LESS 

HEADROOM 

REOUIRED 


Columbia  Electric  Gets 
Army-Navy  E  Award 

Columbia  Electric  &  Mfg.  Co.  of 
Spokane  recently  received  the  Army- 
Navy  E  award. 

With  the  announcement  came  a  re¬ 
port  from  Walter  Toley,  production 
manager,  that  the  firm  holds  a  new 
contract  from  the  war  department  for 
the  manufacture  of  shells.  It  already 
holds  contracts  with  the  Navy  for 
valves,  electric  fittings  and  radio  con¬ 
trol  equipment  as  well  as  for  aircraft 
repair  work. 

Congratulations  to  the  firm’s  em¬ 
ployees  were  sent  from  Mexico  by  Eric 
A.  Johnston,  president  of  Columbia 
Electric,  who  was  absent  in  connection 
with  his  duties  as  president  of  the 
United  States  Chamber  of  Commerce. 


for  THIS  RELAY 


The  WARD  LEONARD  Midget  Metal  Base  to-silver  contacts  characteristic  common  to  all 
Relay  measures  only  M/i"  in  hei'jht.  Its  sturdy  Ward  Leonard  Relays.  Data  bulletins  are 
design  permits  continuous  service  on  standard  available  describing  various  Ward  Leonard 
AC  and  DC  voltages  up  to  II0-II5V.  This  Relays.  The  line  is  complete.  Send  for  bul- 
double  pole,  double  throw  relay  has  the  silver-  letins  of  interest  to  you. 


•  Roy  M.  Butcher,  San  Jose  elec¬ 
trical  contractor,  has  moved  his  office 
and  shop  from  the  ingenious  and  in¬ 
conspicuous  one  he  has  had  at  the  rear 
of  his  residence  in  San  Jose  to  larger 
quarters  at  510  West  San  Fernando  St. 
He  also  has  opened  an  electrical  repair 
and  motor  rewinding  shop  at  this  loca¬ 
tion.  Butcher  is  chairman  of  the  Cali¬ 
fornia  State  Contractors  I^icense  Board 
and  a  member  of  the  directorate  of 
Northern  California  Chapter.  NECA. 


RELAYS  •  RESISTORS  •  RHEOSTATS 


Electric  control  WU  devices  since  7892. 


W  ARI)  LEONARD  ELEfrTRIC  CO..  68  South  St.,  Mt.  Vernon,  New  York 


GEO.  E.  IIOIVN  CO. 

420  Market  Sf.  San  Francisco,  Calil. 
Sutter  7565 

Manufacturer$'  Repretentative  for: 

American  Cross-Arm,  Inc. 
Cross-Arms,  Hardwood  Pins  and  Moulding 

Bartlett  Mfg.  Co. 

Tree  Trimming  Equipment 

Burndy  Engineering  Co. 
Connectors  and  Lugs — All  Types 

Columbia  Electric  Mfg.  Co. 
Crompton  Tong  Test  Ammeters 

Cornell-Dubilier  Electric  Corp. 
Capacitors  for  Power  Factor  Correction 

T.  J.  Cope,  Inc. 
Underground  Tools  &  Equipment 
Herman  D.  Steal 
Meter  Jewels 
Kellems  Co. 

Cable  Grips  for  Pulling  and 
Permanent  Support. 

Minerallac  Electric  Co. 
Insulating  Compound,  Clips,  Hangers 
and  Statiscopes 

Schweitier  &  Conrad 
Fuses  and  Protective  Devices 

Specialty  Device 

Cone  Anchors,  Guy  Guards  and 
Earth  Augers 

The  States  Company 
Test  Blocks  and  Meter  Testing  Equipmen* 
R.  Thomas  &  Sons  Co. 

Pin-type  and  Suspension  Insulators 

Electroline 
Wire  Rope  Fittings 


•  C.  F.  Forsburc  has  joined  the  Geo. 
E.  Honn  Co.,  manufacturers’  represen¬ 
tatives  with  headquarters  in  San  Fran¬ 
cisco.  A  native  of  Kansas  and  a  gradu¬ 
ate  of  Kansas  State  College.  Forsburg 
was  for  many  years  a  member  of  the 
General  Electric  sales  organization  on 
the  Pacific  Coast,  resigning  in  1930  to 
set  up  his  own  agency  business  in  Los 
Angeles,  For  the  past  ten  years  he  has 
been  electrical  engineer  for  the  Hono¬ 
lulu  Oil  Corp.  at  Taft.  Calif. 

•  D.\niei.  Woodhead  Co.  of  IS  Jef¬ 
ferson  St.,  Chicago,  111.,  has  enlarged 
the  territorv  for  which  Clyde  L.  Cham- 
hlin  Co..  400  Mission  St..  San  Fran¬ 
cisco  and  1518  W.  7th  St,,  Los  An¬ 
geles,  is  representative,  to  include  all 
ff  California.  The  company  makes 
Watertite  and  Protex  brands  of  cord 
sets,  rubber  sockets  and  guards. 

Hubbard  And  Co.,  Emeryville. 
(  dif.,  has  been  awarded  the  second 
s‘ar  for  its  Army-Navy  E  })ennant.  it 
V  Ls  announced  last  month  by  W.  W. 
( losser,  vice-president  of  the  Pacific 
f  '>ast  division. 


FOR  SAVINGS  AND 
CHECKING  ACCOUNTS 


For  the  convenience  of  your  bu.si- 
ness  or  household  —  a  Mailway 
checking  account.  For  safe  and  sys¬ 
tematic  accumulation  of  a  cash  re¬ 
serve — a  Mailway  savings  account 
Both  are  available  to  you,  afford¬ 
ing  quick  reliable  service  from  one 
of  the  oldest  and  strongest  banks 
in  the  West.  Open  a  Mailway  ac¬ 
count  today. 

Full  details  on  request 


Mtmbtr  Ftdtral  Deposit  lusurance  Corporation 
ONE  MONTGOMERY  STREET 
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of  the  month. 


Mrs.  and  George  Abbett,  president  of 
San  Francisco  Electrical  Contractors 
Assn.,  at  the  dinner  in  honor  of  his  re- 
election  and  to  promote  reaquaintance 


A<lis-Chalmer»  Mfq.  Co . 

Aluminum  Company  of  Amarica 
Anaconda  Wir*  &  Cabla  Co . 


Blackburn  Corp.,  Jaspar  . 
BullDog  Elac.  Products  Co. 
Burndy  Eng'g  Co.,  Inc. 


Below:  At  NECA  chapter  meeting  in 
Fresno  were  T.  L  Rosenberg,  Oakland; 
J.  G.  Jeffrey,  Fresno;  W.  J.  Varley, 
field  representative,  NECA;  Frank 
Thomas,  and  T.  M.  Robinson,  Fresno 


Chanca  Co.,  A.  B.  — 

Clatsifiad  . 

Crockar  First  National  Bank 
Curtis  Lighting,  Inc. 


Davis,  Julian  H. 
Drivar-Harris  Co. 


Elactromaster,  Inc.  . 

Frigidaira  Div.,  Ganaral  Motors  Corp..  99 


G.C.A.  Mfq.  Co. 
Ganaral  Cabla  Corp. 
Gen'ral  Electric  Co.: 

Bridgaport  . 

Clavaland  . 

Schenactady  . 

Gaorqa  Co.,  Tha  P.  D. 
Graybar  Elactric  Co., 


HalwJn  Company  . 

Handy  Iron  Works,  Joshua . 

Honn  Co.,  Gao.  E . 

Hotpoint  (Edison  G-E  Appliance  Co. 
Inc.)  Elactric  Kitchans . 


Bakersfield  electrical  contractors  meet  with  new  NECA  ofRcers  below.  Left 
to  right,  H.  Gerand,  E.  H.  Kuehn,  Louis  F.  Bauer,  T.  L.  Rosenberg,  Oakland, 
president  No.  Calif.  Chapter;  E.  J.  Gartley,  Jim  Baker,  M.  L.  Poundstone, 
Porterville;  W.  T.  Drury,  and  W.  J.  Varley,  NECA  field  representative 


Idaal  Commutator  Drassar  Co.. 
Ilsco  Coppar  Tuba  B  Prod.  Co. 

Indiana  Steal  B  Wira  Co . 

I-T-E  Circuit  Braakar  Co . 


Jaffrias  Transformar  Co. 
Johns-Manvilla  Corp.  ... 

Klein  B  Sons,  Mathias.. 


Landers,  Frary  B  Clark 
Line  Material  Company 
Lloyd  Products  Co . 


Marwood,  Limited  _ 

Matthews  Corp.,  W.  N. 
Mayberg  Co.,  Lao  J... 
Millar  Company,  Tha  .. 


Nash-Kelvinator  Corp . 

Norge  Div.,  Borg-Warnar  Corp. 

Okonita  Company,  The . 

Okonita-Callander  Cabla  Co.... 


Pacific  Coast  Elec'l  Bureau . . 
Pacific  Elactric  Mfq.  Corp.  . 
Pacific  Gas  and  Elactric  Co. 

Pann  Union  Elac.  Corp . 

Proctor  Elactric  Co . 
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Directors  of  the  Northern  California  Chapter,  NECA,  (formerly  Northern 
California  Electrical  Contractors  Assn.)  at  first  meeting  in  new  headquarters 
in  Western  Merchandise  Mart,  San  Francisco.  Left  to  right,  at  rear,  W.  J. 
Varley,  western  field  representative,  NECA;  T.  L.  Rosenberg,  Oakland,  president 
of  the  chapter;  seated,  J.  D.  O'Connor,  Sacramento;  G.  W.  Abbett,  San  Fran¬ 
cisco;  Roy  Butcher,  San  Jose;  W.  T.  Drury,  Bakersfield;  Edward  Pierce,  Vallejo; 
Seth  Cohn,  San  Mateo.  Grover  Grider,  Stockton  had  left,  and  Wesley  Evans, 
Salinas,  and  Harry  Ekiund,  San  Rafael,  were  absent  from  the  meeting. 


RcliabI*  Electric  Co . 

Itoebling's  Soni  Co.,  John  A. 


Sangamo  Electric  Co . 

Schweitzer  B  Conrad,  Inc . 

Shell  Oil  Company . 

Simplex  Wire  B  Cable  Co . 

Smoot-Holman  Co . 

Southern  California  Edison  Co.  Ltd. 


2nd  Cover 


Spanq-Chalfant  Div.  (The  National 

Supply  Co.)  . 

Square  D  Company . 

Standard  Oil  Co.  of  California  .. 
Sylvania  Elec.  Products  Co . 


Thermador  Elec'l  Mfg.  Co . 

Tork  Clock  Co.,  The . 

Trico  Fuse  Mfq.  Co . 

Union  Oil  Co.  of  California  . 
United  States  Rubber  Co . 

Van  Luven  Co.,  H.  H . 

Victor  Insulators,  Inc . 

Wadsworth  Elec.  Mfq.  Co . 

Ward  Leonard  Elec.  Co . 

Westinghouse  Elec.  B  Mfg.  Co. 

Bloomfield  . 

East  Pittsburgh  . 

Pittsburgh  . 

Wiegand  Co.,  Edwin  L . 

Wiremold  Company,  The  . 
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Luhe  a  friend  ti*om  Home^.your 


IS  at  his  side! 


^foUR  American  Red  Cross  hut 
may  be  a  grass  shack  “down  under” 
...  a  dugout  in  desert  sand  or  a  tin 
roof  sod  house  in  the  Arctic.  But 
inside  it’s  Home  .  .  .  comforting  and 
warm  .  .  .  right  at  his  side  on  53  for¬ 
eign  fields  of  this  war. 

Your  dollars  working  through  the 
Red  Cross  War  Fund  become  a  voice 
from  home  to  cheer  him  when  home¬ 
sick,  to  ease  his  worries,  to  give  him 
comfort  at  any  time  any  place,  even 
if  he  were  taken  prisoner.  If  he  were 
wounded  to  give  him  blood  and  sur¬ 
gical  dressings  to  bind  his  wounds. 

The  Red  Cross  War  Fund  quota  in 
’44  is  unprecedented  in  size  to  meet 
unprecedented  needs.  Be  generous 
in  your  giving  in  this  year  of  war. 


Lit'iiif!  convenience  is  the  important  eonsider- 
ation  in  the  design  of  the  modem  home  .  .  . 
and  living  eon^enienee  is  impossible  without 
aileqiiate  home  firing!  Only  nhen  the  home 
is  ade(]uately  Mired  ean  full  use  be  made  of 
eleetrieal  applianees  and  other  Mork-saving 
eleetrieal  serviees  upon  Mhieh  modern  living 
eonvenienee  depends.  Are  you  prepared  to 
advise  the  home-planner  on  the  Miring  needs 
in  his  postMar  home? 


Consenation  of  electricity  tcill  help  tiin  the  war! 

I'AriFir  TOAST  ETETTIlirAI.  ASSOTIATIOA 


iOl  WEST  FIFTH  STREET.  LOS  ANGELES  13.  CALIF. 


447  SUTTER  STREET.  SAN  FRANCISCO  8.  CALIF. 


